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(54) Broadcasting reception apparatus and data broadcasting 

(57) A broadcasting reception apparatus includes a 
display unit for presenting a display showing a plurality 
of channels, with which the user can recognize whether 
decoding software programs for decoding program sig- 
nals being currently broadcast via each channel are 
held in a library buffer, or not, thereby making possible 
pleasant zapping. 
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Description 

FIELD OF THE INVENTION 

The present invention relates to a broadcasting s 
reception apparatus receiving a broadcast signal trans- 
mitted with a data broadcasting method of broadcasting 
program signals of two or more kinds of broadcasting 
formats via a plurality of channels. Further, it relates to 
a data broadcasting method of broadcasting program 10 
signals of two or more kinds of broadcasting formats via 
a plurality of channels, and broadcasting a decoding 
software program for decoding the program signals 
using a channel different from the plurality of channels, 
and, more particularly, to a data broadcasting method is 
with which a waiting time for downloading a decoding 
software program for decoding program signals can be 
reduced on the receiving side. 

BACKGROUND OF THE INVENTION 20 

* 

Fig. 41 is a diagram showing a structure of a broad- 
casting system using a broadcasting satellite. In the fig- 
ure, reference numeral 201 denotes sub-broadcasters, 
such as television broadcasting stations, broadcasting 25 
one or more channels of broadcast signals. 202 is a 
broadcaster including a broadcasting satellite which 
receives broadcast signals from the plurality of sub- 
broadcasters 201, processes the broadcast signals, 
and transmits the result to a viewer's terminal, i.e., a 30 
broadcasting reception apparatus. 

In a prior art broadcasting system, all sub-broad- 
casters produce and transmit programs of a common 
broadcasting format, i.e., a video transmission format, a 
video coding format, and so on, such as MPEG, over all 35 
channels, while the viewer receives and reproduces 
broadcast signals by exclusive hardware corresponding 
to the common broadcasting format. That is. in the con- 
ventional broadcasting system, as shown in Fig. 42, the 
exclusive hardware receives data of the MPEG format 40 
transmitted by the sub-broadcasters 201 via the broad- 
caster 202, and displays the data on a full screen of a 
TV set or the like. 

On the other hand, an improvement in performance 
of computers makes possible video signal processing, 45 
which could have been handled only with exclusive 
hardware, with software using general-purpose hard- 
ware. That is, signal processing with such software 
makes it possible to decode broadcast data of plural dif- 
ferent broadcasting formats, if a decoding software pro- so 
gram (library) for decoding each broadcast data is 
loaded in the general-purpose hardware. Thus, if broad- 
cast data of plural different broadcasting formats can be 
decoded on the receiving side, broadcasting in which 
various broadcasting formats coexist, such as data ss 
broadcasting different from the conventional 
video/audio broadcasting, i.e., CG broadcasting and 
animation broadcasting, becomes possible. In such a 
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broadcasting system, it is possible to provide such data 
as text and CG related to the conventional video, so a 
producer can create elaborate contents, and a viewer 
can receive various kinds of contents from a conven- 
tional service only for seeing to an interactive service. 
For example, as shown in Fig. 43, it is possible that plu- 
ral data of different broadcasting formats coexisting in a 
channel are transmitted on the transmitting side, and 
plural contents of different broadcasting formats are dis- 
played in a screen on the receiving side. 

Further, if a decoding software program for decod- 
ing broadcast data is provided via broadcasting, even 
when a broadcasting reception apparatus does not 
have a decoding software program for decoding a cer- 
tain broadcast data, this decoding software program 
can be downloaded via broadcasting so that the broad- 
cast data can be decoded. Thus, on the receiving side it 
is not necessary to hold many kinds of decoding soft- 
ware programs (libraries) at any time, that is, the 
receiver does not need a large amount of storage 
means, and the receiver can adapt to a case where the 
program provider adopts a new broadcasting format. 

To provide a decoding software program for decod- 
ing broadcast data via broadcasting, there may be, as 
shown in Fig. 44(a), a way in which a decoding program 
for decoding broadcast data is multiplexed into the 
broadcast data for each channel, or as shown in Fig. 
44(b), a way in which a channel for broadcasting exclu- 
sively a decoding program for decoding broadcast data 
is set up apart from channels for the broadcast data, a 
decoding software program for decoding the broadcast 
data transmitted via the channel for the broadcast data 
is repeatedly broadcast 

A broadcasting reception apparatus used in such a 
system providing a decoding software program for 
decoding broadcast data, includes a program storage 
unit for holding the decoding software program (library), 
and decodes the broadcast data using the decoding 
software program stored in the program storage unit. 
When the decoding software program for decoding 
broadcast data received is not held in the program stor- 
age unit, the decoding software program is downloaded 
to the broadcasting reception apparatus as described 
above. 

The viewer usually performs an operation called 
zapping, by which the viewer checks the contents of 
programs broadcast simultaneously, by switching chan- 
nels in a short time. In zapping, when all sub-broadcast- 
ers perform broadcasting of a single format about ail 
channels like the conventional broadcasting, program 
pictures can be instantly switched by the viewer's 
switching broadcasting channels. However, in a case of 
a broadcasting system using the foregoing signal 
processing by software, when no software program for 
decoding its broadcast data is held in advance for a 
switched channel in zapping, a delay downloading the 
program makes it difficult to switch channels in a short 
time, which leads to unpleasant zapping. 
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For example, when zapping from channel 1 to 
channel 2, if a decoding software program (library) for 
decoding a program signal on the channel 1 is a library 
A, and libraries for decoding a program signal on the 
channel 2 is a library B and a library D, it is necessary to 5 
download the libraries B and D, so it takes time to wait 
until the program on the channel 2 is displayed. 

If the viewer can check for what channel a decoding 
software program (library) is available in a library buffer 
of a broadcasting reception apparatus, or can check 10 
what channel, for which a decoding library is not held in 
the library buffer, can be nevertheless listened or 
watched in a short waiting time because it takes a short 
time to download the library. 

To select receiving channels in a broadcasting is 
reception apparatus, based on EPG (Electric Program 
Guide) convoluted in program broadcasting, an EPG 
picture is displayed in which a plurality of ceils are 
arranged in a matrix, each cell being indicated by a 
channel number, as shown in Fig. 19. and a channel to 20 
be received is chosen by moving a cursor shown on the 
EPG picture, indicating a cell ch8 in Fig. 19, up to down, 
side to side, and diagonally with a remote control having 
key buttons shown in Fig. 20. This channel selection 
system is convenient for a user because simple button 25 
operation lets the user shift the cursor to select chan- 
nels, and the EPG picture can display only channels 
that the user desires by the user's setting, and so on. 

In selecting channels using EPG, when all sub- 
broadcasters perform broadcasting of a single format 30 
on all channels like the conventional broadcasting, pro- 
gram pictures can be instantly displayed in response to 
the viewer's selecting broadcasting channels. However, 
in a case of a broadcasting system using the foregoing 
signal processing by software, when in the channel 35 
selection using EPG, for a chosen channel, no software 
program for decoding its broadcast data is held in 
advance, a delay downloading the program makes it dif- 
ficult to display a program picture in a short time. 

As hereinbefore pointed out, in a broadcasting sys- 40 
tern using signal processing by software, when not hold- 
ing a decoding software program (library) for decoding 
received broadcast data, in its own program storage 
unit, a broadcasting reception apparatus must down- 
load the library via broadcasting. When, as shown in 45 
Fig. 44(b), an exclusive channel is set up apart from the 
channels for broadcast data to repeatedly transmit a 
plurality of libraries for decoding the broadcast data, 
unless the order of the plurality of libraries provided is 
planned cleverly, it is not possible to obtain a library nec- so 
essary for the broadcasting reception apparatus, so it 
adversely takes long time to display a program. Particu- 
larly, when zapping operation is performed in the broad- 
casting reception apparatus to check the contents of 
programs in a way in which plural channels are switched ss 
at random in a short time, delays downloading libraries 
prevent smooth zapping. 



SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a 
broadcasting reception apparatus in which a viewer can 
check for what channel a decoding software program 
(library) is available in a library buffer of the broadcast- 
ing reception apparatus, or can check what channel, for 
which a decoding library is not held in the library buffer, 
can be nevertheless listened or watched in a short wait- 
ing time because it takes a short time to download the 
library, thereby make possible pleasant zapping. 

It is another object of the present invention to pro- 
vide a broadcasting reception apparatus in which a 
waiting time for download is reduced by fetching a 
decoding software program (library) for decoding a 
broadcast signal in advance, in a system transmitting 
software. 

It is still another object of the present invention to 
provide a broadcasting reception apparatus receiving a 
broadcast signal in a system transmitting software, in 
which a waiting time for download is reduced in select- 
ing channels using EPG. 

It is yet another object of the present invention to 
provide a broadcasting reception method with which a 
waiting time for downloading a decoding software pro- 
gram (library) for decoding a broadcast signal is 
reduced, in a system transmitting software. 

Other objects and advantages of the present inven- 
tion will become apparent from the detailed description 
desired hereinafter; it should be understood, however, 
that the detailed description and specific embodiment 
are desired by way of illustration only, since various 
changes and modifications within the scope of the 
invention will become apparent to those skilled in the art 
from this detailed description. 

According to a first aspect of this invention, there is 
provided a broadcasting reception apparatus receiving 
broadcast signals transmitted with a data broadcasting 
method of transmitting program signals of two or more 
kinds of broadcasting formats via a plurality of channels, 
said apparatus comprising: 

a library buffer for holding decoding software pro- 
grams for decoding program signals; 
a checker for deciding whether said library buffer 
holds decoding software programs for decoding 
program signals being transmitted via each of said 
plurality of channels, or not; and 
a channel display unit for presenting a display 
based on a result of the decision by said checker, 
the display making it possible to recognize whether 
said library buffer holds decoding software pro- 
grams for decoding program signals being transmit- 
ted via each channel, or not. 

Therefore, the user can recognize which channel 
can be decoded by decoding software programs (librar- 
ies) held in a library buffer, thereby making possible 
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pleasant zapping. 

According to a second aspect of this invention, 
there is provided a broadcasting reception apparatus 
receiving broadcast signals transmitted with a data 
broadcasting method of transmitting program signals of s 
two or more kinds of broadcasting formats, and decod- 
ing software programs for decoding the program sig- 
nals, via a plurality of channels, said apparatus 
comprising: 

to 

a library buffer for holding decoding software pro- 
grams for decoding program signals; 
a program obtaining unit for obtaining decoding 
software programs for decoding program signals 
from the broadcast signals, and storing the decod- is 
ing software programs in said library buffer; 
a checker for deciding whether said library buffer 
holds decoding software programs for decoding 
program signals being transmitted via each of said 
plurality of channels, or not, and for a channel for 20 
which said library buffer does not hold decoding 
software programs, predicting time which it takes to 
obtain the decoding software program by said pro- 
gram obtaining unit; and 

a channel display unit for presenting a display 25 
based on a result of the decision by said checker, 
the display making it possible to recognize whether 
said library buffer holds a decoding software pro- 
gram for decoding a program signal being transmit- 
ted via each channel, or not and whether it takes a 30 
long or short time to obtain a decoding, software 
program by said program obtaining unit, for a chan- 
nel for which said library buffer does not hold the 
decoding software program. 

35 

Therefore, the user can recognize which channel 
can be decoded by decoding software programs held in 
a library buffer, and which channel will be listened or 
watched in a short waiting time because it takes a short 
time to download libraries although the channel is <o 
decoded with the libraries not held in the library buffer, 
thereby making possible pleasant zapping. 

According to a third aspect of this invention, there is 
provided the broadcasting reception apparatus of the 
second aspect wherein said checker predicts time 45 
which it takes to obtain a decoding software program by 
said program obtaining unit, based on the size of the 
decoding software program. 

Therefore, the user can recognize which channel 
can be decoded by decoding software programs held in so 
a library buffer, and which channel will be listened or 
watched in a short waiting time because it takes a short 
time to download libraries although the channel is 
decoded with the libraries not held in the library buffer, 
thereby making possible pleasant zapping. 55 

According to a fourth aspect of this invention, there 
is provided the broadcasting reception apparatus of the 
second aspect wherein said checker predicts time 



which it takes to obtain a decoding software program by 
said program obtaining unit, based on the size of the 
decoding software program and the incidence of the 
decoding software being provided by broadcasting. 

Therefore, it is possible to more precisely predict 
time which it takes to obtain decoding software pro- 
grams by said program obtaining unit, so the user can 
recognize which channel can be decoded by decoding 
software programs held in a library buffer, and which 
channel will be listened or watched in a short waiting 
time because it takes a short time to download libraries 
although the channel is decoded with the libraries not 
held in the library buffer, thereby making possible pleas- 
ant zapping. 

According to a fifth aspect of this invention, there is 
provided the broadcasting reception apparatus of any of 
the first and second aspects wherein said channel dis- 
play unit presents the channel display on an EPG dis- 
play screen used for selecting receiving channels. 

Therefore, receiving channels are selected using a 
channel display. 

According to a sixth aspect of this invention, there is 
provided the broadcasting reception apparatus of any of 
the first and second aspects wherein said channel dis- 
play unit presents the channel display on a portion of 
the display screen while said broadcasting reception 
apparatus displays a program on a display screen, or on 
a display unit set up apart from said broadcasting 
reception apparatus. 

Therefore, while listening to or watching a program, 
the situations of the other channels can be checked. 

According to a seventh aspect of this invention, 
there is provided a broadcasting reception, apparatus 
receiving broadcast signals transmitted with a data 
broadcasting method of transmitting program signals of 
two or more kinds of broadcasting formats, and decod- 
ing software programs for decoding the program sig- 
nals, via a plurality of channels, said apparatus 
comprising: 

a library buffer for holding decoding software pro- 
grams for decoding program signals; 
a download priority order determining unit for deter- 
mining the order of priority of downloading decod- 
ing software programs, using a library EPG which is 
a list showing decoding software programs for 
decoding programs transmitted via the plurality of 
channels in a matrix of channel and time; and 
a download unit for downloading decoding software 
programs by broadcasting, based on the order of 
download priority determined by said download pri- 
ority order determining unit and storing the decod- 
ing software programs in said library buffer. 

Therefore, it is possible to reduce a download wait- 
ing time in zapping, thereby making possible pleasant 
zapping. 

According to an eighth aspect of this invention, 
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there is provided the broadcasting reception apparatus 
of the seventh aspect wherein said download priority 
order determining unit counts up the number of pro- 
grams decoded by each decoding software program 
from a present time to a predetermined time after, using 5 
a library EPG, and determines the order of download 
priority according to a result of the counting. 

Therefore, even when libraries used in each chan- 
nel are changed, it is possible to reduce a download 
waiting time in zapping, thereby making possible pleas- 10 
ant zapping. 

According to a ninth aspect of this invention, there 
is provided the broadcasting reception apparatus of the 
eighth aspect further includes 

75 

a library size detector for detecting the size of a 
decoding software program described in a library 
EPG; and 

an empty amount detector for detecting the empty 
amount of said library buffer, 20 
said download priority order determining unit deter- 
mining the order of download priority, based on a 
result of the counting and results of said library size 
detector and said empty amount detector. 

25 

Therefore, it is possible to effectively reduce a 
download watting time in zapping, thereby making pos- 
sible pleasant zapping. 

According to a tenth aspect of this invention, there 
is provided the broadcasting reception apparatus of the 30 
seventh aspect further includes 

a past audience record holding unit for holding a 
past audience record of the user, 
said download priority order determining unit deter- 35 
mining the order of download priority based on an 
audience tendency found from a library EPG and 
the past audience record. 

Therefore, it is possible to reduce a download wait- 40 
ing time in zapping, depending on the user's audience 
tendency, thereby making possible pleasant zapping. 

According to an eleventh aspect of this invention, 
there is provided the broadcasting reception apparatus 
of the tenth aspect wherein said download priority order 45 
determining unit uses the total audience time of chan- 
nels listened or watched by the user, as the audience 
tendency. 

Therefore, especially when the user listens to or 
watches, switching among his/her favorite channels, it is so 
possible to reduce a download waiting time in zapping, 
thereby making possible pleasant zapping. 

According to a twelfth aspect of this invention, there 
is provided the broadcasting reception apparatus of the 
tenth aspect wherein said download priority order deter- ss 
mining unit uses the number of times of audience of 
channels listened or watched at the same time in the 
past, as the audience tendency. 



Therefore, especially when the user listens to or 
watches a fixed programs at a fixed time", it is possible to 
reduce a download waiting time in zapping, thereby 
making possible pleasant zapping. 

According to a thirteenth aspect of this invention, 
there is provided the broadcasting reception apparatus 
of the seventh aspect further includes 

a genre-categorized program table holding unit for 
holding a genre-categorized program table in which 
the genre of each program is described; and 
a genre holding unit for holding the user's favorite 
genres, 

said download priority order determining unit deter- 
mining the order of download priority based on a 
library EPG and programs of the genres found from 
the genre-categorized program table and the user's 
favorite genres. . 

Therefore, especially when the user listens to or 
watches channels of the user's favorite genres fre- 
quently, it is possible to reduce a download waiting time 
in zapping, thereby making possible pleasant zapping. 

According to a fourteenth aspect of this invention, 
there is provided the broadcasting reception apparatus 
of the seventh aspect further includes 

a preset channel holding unit for holding a plurality 
of channels preset in a remote control with which 
the user selects channels, 
said download priority order determining unit deter- 
mining the order of download priority based on a 
library EPG and the channels held in said preset 
channel holding unit 

Therefore, especially when the user zaps using a 
remote control presetting channels, it is possible to 
reduce a download waiting time in zapping, thereby 
making possible pleasant zapping. 

According to a fifteenth aspect of this invention, 
there is provided a broadcasting reception apparatus 
receiving broadcast signals transmitted with a data 
broadcasting method of transmitting program signals of 
two or more kinds of broadcasting formats, and decod- 
ing software programs for decoding the program sig- 
nals, via a plurality of channels. 

a plurality of cells corresponding to the plurality of 
channels being disposed in an mxn matrix (m and n 
are natural numbers) on an EPG picture, 
a receiving channel being selected by choosing one 
of the plurality of cells on the EPG picture, shifting a 
cursor from a cell to one of cells adjacent to the 
former cell by one operation of a remote control, 
said broadcasting reception apparatus comprising: 
a library buffer for holding decoding software pro- 
grams; and % 

a program download unit for deciding whether 



9 



EP0 889 645 A2 



10 



decoding software programs for decoding pro- 
grams transmitted via channels indicated on the 
EPG picture by a cell pointed by the cursor and its 
adjacent cells, are held in said library buffer, or not, 
and when the decoding software program is not 5 
held in said library buffer, downloading the decod- 
ing software program by broadcasting, and storing 
the decoding software program in said library 
buffer. 

10 

Therefore, it is possible to reduce a download wait- 
ing time in a broadcasting reception apparatus selecting 
channels using an EPG. 

According to a sixteenth aspect of this invention, 
there is provided a broadcasting reception apparatus is 
receiving broadcast signals transmitted with a data 
broadcasting method of transmitting program signals of 
two or more kinds of broadcasting formats, and decod- 
ing software programs for decoding the program sig- 
nals, via a plurality of channels, 20 

a plurality of ceils corresponding to the plurality of 
channels being disposed in an mxn matrix (m and n 
are natural numbers) on an EPG picture, 
a receiving channel being selected by choosing one 25 
of the plurality of cells on the EPG picture, shifting a 
cursor from a cell to one of ceils adjacent to the 
former cell by one operation of a remote control, 
said broadcasting reception apparatus comprising: 

30 

a library buffer for holding decoding software 
programs; and 

a program download unit for deciding whether, 
assuming that a first cell is among the plurality 
of cells, the cursor shifts from the first cell to a 35 
second cell adjacent to the first cell, a third cell 
is among cells adjacent to the second cell, and 
positioned in the direction of the cursor shifting, 
and fourth and f ifth cells are adjacent to both of 
the second and third ceils, decoding software <o 
programs for decoding programs transmitted 
via channels indicated on the EPG picture by 
second, third, fourth, and fifth cells, are held in 
said library buffer, or not, and when the decod- 
ing software program is not held in said library 45 
buffer, downloading the decoding software pro- 
gram by broadcasting, and storing the decod- 
ing software program in said library buffer. 

Therefore, it is possible to reduce a download wait- so 
ing time in a broadcasting reception apparatus selecting 
channels using an EPG. 

According to a seventeenth aspect of this invention, 
there is provided a broadcasting reception apparatus 
receiving broadcast signals transmitted with a data 55 
broadcasting method of transmitting program signals of 
two or more kinds of broadcasting formats, and decod- 
ing software programs for decoding the program sig- 



nals, via a plurality of channels, 

a plurality of cells corresponding to the plurality of 
channels being disposed in an mxn matrix (m and n 
are natural numbers) on an EPG picture, 
a receiving channel being selected by choosing one 
of the plurality of cells on the EPG picture, shifting a 
cursor from a cell to one of ceils adjacent to the 
former cell by one operation of a remote control, 
said broadcasting reception apparatus comprising: 

a display controller for controlling the display of 
an EPG picture in a way in which cells of the 
channels, via which program signals transmit- 
ted are decoded with the same decoding soft- 
ware program, are clustered together on the 
EPG picture. 

Therefore, when selecting channels on an EPG pic- 
ture, after a channel is chosen, and libraries for the 
channel are downloaded, the download waiting times 
for channels using the libraries, neighboring the former 
channel, are not required, thereby making possible 
pleasant zapping. 

According to an eighteenth aspect of this invention, 
there is provided a broadcasting reception apparatus 
receiving broadcast signals transmitted with a data 
broadcasting method of transmitting program signals of 
two or more kinds of broadcasting formats, and decod- 
ing software programs for decoding the program sig- 
nals, via a plurality of channels, 

a plurality of cells conesponding to the plurality of 
channels being disposed in an mxn matrix (m and n 
are natural numbers) on an EPG picture, 
a receiving channel being selected by choosing one 
of the plurality of cells on the EPG picture, shifting a 
cursor from a cell to one of cells adjacent to the 
former cell by one operation of a remote control, 
said broadcasting reception apparatus comprising: 

a display controller for controlling the display of 
an EPG picture in a way in which cells of the 
channels, via which program signals transmit- 
ted are decoded with decoding software pro- 
grams stored in said library buffer, are 
clustered together on the EPG picture. 

Therefore, if any channel in the cluster on the EPG 
picture is selected, a download waiting time is not 
required in selecting channels, thereby making possible 
pleasant zapping. 

According to a nineteenth aspect of this invention, 
there is provided a broadcasting reception apparatus 
receiving broadcast signals transmitted with a data 
broadcasting method of transmitting program signals of 
two or more kinds of broadcasting formats, and decod- 
ing software programs for decoding the program sig- 
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nals, via a plurality of channels, 

a plurality of cells corresponding to the plurality of 
channels being recursively disposed in an mxn 
matrix (m and n are natural numbers) on an EPG 5 
picture displayed on a display screen, 
a remote control having input keys arranged in an 
mxn matrix, 

a receiving channel being selected by, after cells 
are continually selected one time less than the 10 
number of recurring times of cell arrangement until 
only a minimum unit of mxn matrix is shown on the 
EPG picture, choosing a cell of the minimum unit of 
mxn matrix on the EPG picture by choosing an 
input key on the corresponding position of the is 
remote" control. 

said broadcasting reception apparatus comprising: 



library on the receiving side, thereby making possible 
smooth zapping, especially when zapping is performed 
on the receiving side. 

According to a twenty-first aspect of this invention, 
there is provided the data broadcasting method of the 
twentieth aspect wherein the plurality of decoding soft- 
ware programs are distributedly provided, depending on 
the number of each decoding software program to be 
provided. 

Therefore, it is possible to reduce further a waiting 
time of downloading a library on the receiving side. 

According to a twenty-second aspect of this inven- 
tion, there is provided a data broadcasting method of 
transmitting program signals of two or more kinds of 
broadcasting formats, and transmitting decoding soft- 
ware programs via a plurality of channels other than the 
former plurality of channels, said method comprising: 



a library buffer for holding decoding software a first step for calculating the number of programs 
programs; 20 to be decoded by each decoding software program 
a program download unit for deciding whether at a certain time, using library EPG data showing 
decoding software programs for decoding pro- decoding software programs for decoding pro- 
grams transmitted via channels indicated by grams transmitted via the former plurality of chan- 
cers on the minimum unit of mxn matrix after nels, along the time axis; 
cells are continually selected one time less 25 a second step for calculating the total audience 
than the number of recurring times of cell rates of respective programs to be decoded with 
arrangement, are held in said library buffer, or each of the plurality of decoding software program; 
not, and when the decoding software program and 

is not held in said library buffer, downloading a third step for providing the plurality of decoding 

the decoding software program by broadcast- 30 software programs, the number of each decoding 

ing, and storing the decoding software program software program to be provided being determined 

in said library buffer. according to the ratio of values resulting from multi- 
plying the number of programs 1 calculated in said 

Therefore, it is possible to reduce a download wait- first step and the total audience rate calculated in 

ing time in a broadcasting reception apparatus selecting 35 said second step, 
channels using an EPG. 

According to a twentieth aspect of this invention, Therefore, the higher rate a library is downloaded 

there is provided a data broadcasting method of trans- at, the more incidence the library is provided at so it is 

mitting program signals of two or more kinds of broad- possible to reduce a waiting time of downloading a 

casting formats, and transmitting decoding software 40 library on the receiving side, thereby making possible 

programs via a plurality of channels other than the smooth zapping, especially when zapping is performed 

former plurality of channels, said method comprising: on the receiving side. 

According to a twenty-third aspect of this invention, 

a first step for calculating the number of programs there is provided the data broadcasting method of the 

to be decoded by each decoding software program 45 twenty-second aspect wherein the plurality of decoding 

at a certain time, using library EPG data showing software programs are distributedly provided, depend- 

decoding software programs for decoding pro- ing on the number of each decoding software program 

grams transmitted via the former plurality of chan- to be provided. 

nels, along the time axis; and Therefore, it is possible to reduce further a waiting 

a second step for providing the plurality of decoding so time of downloading a library on the receiving side, 
software programs, the number of each decoding 

software program to be provided being determined BRIEF DESCRIPTION OF THE DRAWINGS 
according to the ratio of the number of programs 

calculated in said first step. Fig. 1 is a block diagram showing a structure of a 

55 broadcasting reception apparatus in accordance 

Therefore, the higher rate a library is downloaded with a first embodiment of this invention, 

at. the more incidence the library is provided at, so it is Fig. 2 is a diagram showing an example of a chan- 

possible to reduce a waiting time of downloading a nel display presented by the broadcasting reception 
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apparatus of the first embodiment. 

Fig. 3 is a diagram showing another example of a 

channel display presented by the broadcasting 

reception apparatus of the first embodiment. 

Fig. 4 is a diagram showing another example of a s 

channel display presented by the broadcasting 

reception apparatus of the first embodiment. 

Fig. 5 is a diagram showing another example of a 

channel display presented by the broadcasting 

reception apparatus of the first embodiment. w 

Fig. 6 is a diagram for explaining the operation of 

the broadcasting reception apparatus of the first 

embodiment when a library comprises a plurality of 

sub-library components. 

Fig. 7 is a block diagram showing a structure of a is 
broadcasting reception apparatus in accordance 
with a second embodiment of this invention. 
Fig. 8 is a diagram showing an example of a struc- 
ture of a broadcast signal of a program provided by 
a broadcaster. 20 
Fig. 9 is a diagram for explaining a library EPG 
channel. 

Fig. 10 is a diagram showing an example of a library 
EPG used in this invention. 

Fig. 1 1 is a flowchart for explaining the operation of 25 
the broadcasting reception apparatus of the second 
embodiment. 

Fig. 12 is a block diagram showing a structure of a 
broadcasting reception apparatus in accordance 
with a third embodiment of this invention. 30 
Fig. 13 is a diagram showing an example of user 
information used in the broadcasting reception 
apparatus of the third embodiment. 
Fig. 14 is a diagram showing another example of 
user information used in the broadcasting reception 35 
apparatus of the third embodiment. 
Rg. 15 is a flowchart for explaining the operation of 
the broadcasting reception apparatus of the third 
embodiment 

Fig. 1 6 is a diagram showing an example of a library 40 
EPG used in this invention. 
Rg. 17 is a flowchart showing the operation of the 
broadcasting reception apparatus of the third 
embodiment when the order of download priority is 
determined, taking into account the sizes of librar- 45 
ies, and the amount of the empty regions of a library 
buffer. 

Rg. 18 is a block diagram showing a structure of a 
broadcasting reception apparatus in accordance 
with a fourth embodiment of this invention. so 
Fig. 1 9 is a diagram showing an example of display- 
ing an EPG picture. 

Rg. 20 is a diagram showing an example of input 
keys of a remote control for selecting channels 
using the EPG picture shown in Fig. 1 9. ss 
Rg. 21 is a diagram for explaining the operation of 
a broadcasting reception apparatus in accordance 
with a fifth embodiment of this invention. 



Fig. 22 is a flowchart for explaining the operation of 
the fourth and fifth embodiments. 
Rg. 23 is a diagram showing an example of an EPG 
picture displayed by a broadcasting reception appa- 
ratus in accordance with a sixth embodiment of this 
invention. 

Rg. 24 is a diagram showing an example of an EPG 
picture displayed by a broadcasting reception appa- 
ratus in accordance with a seventh embodiment of 
this invention. 

Rg. 25 is a diagram showing an example of input 
keys of a remote control used in a broadcasting 
reception apparatus in accordance with an eighth 
embodiment of this invention. 
Rg. 26 is a diagram for explaining the operation of 
selecting channels in the broadcasting reception 
apparatus of the eighth embodiment. 
Rg. 27 is a diagram for explaining the operation of 
selecting channels in the broadcasting reception 
apparatus of the eighth embodiment. 
Rg. 28 is a diagram for explaining the operation of 
selecting channels in the broadcasting reception 
apparatus of the eighth embodiment. 
Rg. 29 is a diagram for explaining the operation of 
selecting channels in the broadcasting reception 
apparatus of the eighth embodiment. 
Rg. 30 is a diagram for explaining the operation of 
selecting channels in the broadcasting reception 
apparatus of the eighth embodiment. 
Rg. 31 is a diagram for explaining the operation of 
selecting channels in the broadcasting reception 
apparatus of the eighth embodiment. 
Rg. 32 is a diagram showing a library EPG used in 
a data broadcasting method in accordance with a 
ninth embodiment of this invention. 
Rg. 33 is a diagram showing how libraries are pro- 
vided in the data broadcasting method of the ninth 
embodiment. 

Rg. 34 is a diagram a system structure of a broad- 
caster realizing the data broadcasting method of 
the ninth embodiment. 

Rg. 35 is a diagram for explaining the operation 
determining the order of providing libraries in the 
data broadcasting method of this invention. 
Rg. 36 is a diagram for explaining the operation 
determining the order of providing libraries in the 
data broadcasting method of this invention. 
Rg. 37 is a diagram for explaining the operation of 
the data broadcasting method of this invention 
when each library comprises sub-library compo- 
nents. 

Rg. 38 is a diagram showing a system structure of 
a broadcaster realizing a data broadcasting method 
in accordance with a tenth embodiment of this 
invention. 

Rg. 39 is a diagram for explaining the data broad- 
casting method of the tenth embodiment. 
Rg. 40 is a diagram for explaining the data broad- 
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casting method of the tenth embodiment 

Fig. 41 is a diagram showing a structure of a broad- 
casting system using a broadcasting satellite. 
Fig. 42 is a diagram showing an example of data 
broadcast by a sub-broadcaster, and a display 
screen of a broadcasting reception apparatus hav- 
ing received the data, in a prior art. 
Fig. 43 is a diagram showing an example of data 
broadcast by a sub-broadcaster, and a display 
screen of a broadcasting reception apparatus hav- 
ing received the data, in a broadcasting system 
using signal processing by software. 
Figs. 44(a) and 44(b) are diagrams showing how 
decoding software programs for decoding broad- 
cast date are provided by broadcasting. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[Embodiment 1] 

Fig. 1 is a diagram showing a structure of a broad- 
casting reception apparatus in accordance with a first 
embodiment of this invention. In the figure, reference 
numeral 1 1 denotes a data receiver receiving broadcast 
signals of a program (hereinafter referred to as program 
signals) provided by a broadcaster. The program signal 
comprises a data part and a header part. In the header 
part, attribute data, such as the name of a decoding 
software program for decoding the data, is described. 
12 is a header separator separating a program signal 
received in the data receiver 1 1 into the data part and 
the header part, outputting the header part to a library 
controller 14 described hereinafter, and outputting the 
data part to the data processor 13 described hereinaf- 
ter. 16 is a library receiver receiving a decoding soft- 
ware program (library) for decoding a program signal, 
via broadcasting. The library controller 14 detects the 
name of a library for decoding a program signal from the 
header part obtained from the header separator 12, and 
checks whether the library is held in a library buffer or 
not. 1 5 is the library buffer holding the library received in 
the library receiver 16. The data processor 13 decodes 
the data output by the header separator 12 using the 
library held in the library buffer 15. 17 is an EPG 
receiver receiving EPG data used in selecting channels 
in the broadcasting reception apparatus. In the EPG 
data, the names of libraries for decoding the program 
signals on the respective channels are described. 18 is 
a library checker comparing the name of libraries 
described in the EPG data with libraries in the library 
buffer 15. 19 is a display controller controlling the dis- 
play of an EPG picture on a display screen. 

Fig. 2 is a diagram illustrating an example of a 
channel display presented by the broadcasting recep- 
tion apparatus in accordance with the first embodiment. 

A description will be given of the operation of the 
broadcasting reception apparatus. 



In the apparatus, the library checker 18 detects the 
name of a library used for decoding program data for 
each channel based on the EPG data received by the 
EPG receiver 17, and checks whether the library is held 

5 in the library buffer 15 or not. The display controller 19 
displays the state of each channel, as shown in Fig. 2, 
based on a result of the check by the library checker 1 8. 
To be specific, for example, a O " s displayed for a chan- 
nel for which a library is held in the library buffer 15. 

10 while a X is displayed for a channel for which a library is 
not held in the library buffer 15. By seeing this display, a 
user verifies channels which can present a program 
immediately because the library is held in the library 
buffer 15, and can select such channels, thereby mak- 

15 ing possible pleasant zapping. 

As described above, the broadcasting reception 
apparatus in accordance with the first embodiment 
receives broadcast signals transmitted according to a 
data broadcasting method sending program signals of 

20 two or more kinds of broadcasting formats via a plurality 
of channels, and comprises the library buffer 15 holding 
decoding software programs for decoding program sig- 
nals, the library checker 18 checking, for each channel, 
whether a decoding software program necessary for 

25 decoding a program signal transmitted via the channel 
is held in the library buffer 15 or not, and the display 
controller 19 presenting a display having the plurality of 
channels, by which the viewer verifies, for each channel, 
whether a decoding software program necessary for 

30 decoding a program signal transmitted via the channel 
is held in the library buffer. 15 or not. Thus, the viewer 
can check for what channel a decoding software pro- 
gram (library) is available in a library buffer of a broad- 
casting reception apparatus, thereby making possible 

35 pleasant zapping. 

In the description of the first embodiment, the 
names of libraries for decoding program data for each 
channel are described in the EPG data, and the library 
checker 18 detects the name of a library to be used for 

40 decoding program data for each channel based on infor- 
mation about which cell is indicated by a cursor. How- 
ever, when the names of libraries for decoding program 
data for each channel are not described in the EPG 
data, the data receiver 11 receives program signals, 

45 switching a plurality of channels successively, and the 
header separator 1 2 extracts the header part of the pro- 
gram signal of each channel, and outputs it to the library 
controller 14, and the library controller 14 detects the 
name of a library for decoding the program signal for 

so each channel by reading the header part of the program 
signal, and checks whether the library is held in the 
library buffer 15 or not, whereby the same effect is real- 
ized. 

In a system in which a library for decoding program 
55 data of each channel is provided via broadcasting, a 
library to be used for decoding program data, which is 
not held in the library buffer 15, is obtained using the 
library receiver 16. Hence, a program on the channel, 
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which is decoded using the library, can be listened or 
watched. In this situation, the operation of the broad- 
casting reception apparatus in accordance with the first 
embodiment will be explained. 

The library checker 18 detects the name of a library 
tor decoding program data of each channel based on 
EPG data received by the EPG receiver 17, and then, 
checks whether the library is held in the library buffer 15 
or not. The library checker 18 further predicts a time 
necessary for the library receiver 16 downloading the 
libraries that are not held in the library buffer 15, based 
on information about the size of each library. The dis- 
play controller 19 presents a channel display showing 
the state of each channel, as shown in Fig. 2, on the 
basis of results of the check and prediction by the library 
checker 18. -Specifically, for example, channels for 
which libraries are held in the library buffer 15 are indi- 
cated by 0« channels for which libraries are not held in 
the library buffer 15, but it takes within 3 seconds to 
download the library are indicated by a, and channels 
for which libraries are not held in the library buffer 15, 
but it takes 3 seconds or more to download the library 
are indicated by X. By listening to or watching this dis- 
play, the viewer can recognize which channel can 
present pictures because the library is held in the library 
buffer 15, and can know whether it takes a long or short 
time to download the library for a channel which is not 
held in the library buffer 15 and display its program pic- 
tures. Thus, it is possible to select channels which can 
present program pictures immediately or after a short 
waiting time, thereby making possible pleasant zapping. 

When a program exclusive channel is, as shown in 
Fig. 44(b), set up for broadcasting only decoding soft- 
ware programs for decoding broadcast data apart from 
channels for broadcasting broadcast data, and the 
decoding software programs are repeatedly transmitted 
via the program exclusive channel, if the library receiver 
rece"rves.the program exclusive channel to check the 
incidence of each library in advance, and predicts a time 
necessary to download each library by taking also the 
incidence into account, the predicted time becomes 
more precise. 

Although in the first embodiment the state of each 
channel is presented on the EPG picture to select pro- 
grams, a way of displaying the state of each channel is 
not restricted to this. For example, as shown in Fig. 3, 
channels possible to listen to or watch may be displayed 
on the screen in listening to or watching a program. In 
an example shown in Fig. 3, only channels, which would 
be indicated by O in ^ foregoing description, are dis- 
played on the display screen of a program being lis- 
tened or watched. In the figure, a frame surrounding '2' 
indicates a position pointed by a cursor controlled by the 
arrow keys of a remote control and the like. That is, in 
this example, channels possible to immediately listen to 
or watch are displayed on the screen while a cursor is 
displayed and the viewer can choose a channel to be 
received by shifting the cursor using keys of a remote 



control. 

Only channels possible to immediately listen to or 
watch are displayed in Fig. 3. As shown in Fig. 4, how- 
ever, all channels are displayed, and channels possible 

5 to immediately listen to or watch may be indicated by 
changing the size or color of the font of the channel 
number. Or channels possible to immediately listen to or 
watch may be highlighted, channels possible to listen to 
or watch after waiting in a short time may be blinked, 

10 and channels possible to listen to or watch a long time 
after may be black-and-white reversed. In the example 
in Fig. 4, channels are displayed up to channel 10. How- 
ever, the remote control can scroll channels to show 
channel 1 1 and the following. TTiat is, if a button •next* of 

15 the remote control is pushed, channel 1 1 to 20 are dis- 
played. If the button •next' is further pushed, channel 21 
to 30 are displayed. Further, channel selection by a 
remote control may be performed by choosing a chan- 
nel number directly by the number keys of the remote 

20 control, or by shifting a cursor position by the arrow keys 
of the remote control. When the channel selection is 
performed by shifting a cursor, and channels other than 
those possible to immediately listen to or watch are also 
displayed as shown in Fig. 4, the cursor does not shift its 

25 position in order in response to pushing on the arrow 
key of a remote control, but the cursor may take its posi- 
tion only on channels possible to immediately listen to 
or watch. 

Although in Fig.3 channels are displayed on the c5s- 

30 play screen of a program being listened or watched, 
another frame is used on the screen for the channels 
apart from a frame for displaying the program as shown 
in Rg. 5. The broadcasting reception apparatus may 
further include a means for displaying channels other 

as than a cathode-ray tube. 

In the first embodiment, a library is a program which 
can not be divided. However, when a plurality of sub- 
library components constitute a library, and the combi- 
nation of the sub-library components makes various 

40 libraries, channels possible to be decoded by the com- 
bination of sub-library components held in a library 
buffer may be indicated by O, channels possible to be 
decoded by a sub-library component to be downloaded 
and sub-library components held in the library buffer 

45 may be indicated by a, and channels, which two or more 
sub-library components to be downloaded are needed 
for constituting a library tor decoding, may be indicated 
by X. That is, channels are displayed depending on 
what sub-library is held. 

so The case where a plurality of sub-library compo- 
nents constitute a library, will be explained in detail. Fig. 
6 is a conceptual diagram showing a sub-library. As is 
apparent from the figure, a sub-library is a unit of pro- 
gram constituting a library. Here, sub-libraries a, b, and 

55 c constitute a library A; sub-libraries d, e, and f, a library 
B; sub-libraries a, b, and e. a library C; sub-libraries a, 
d, and g, a library D; and sub-libraries h, i, and j, a 
library E. Now, it is assumed that the library buffer of a 
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broadcasting reception apparatus stores the libraries A 
and B. When it is decided whether a channel is possible 
to listen to or watch, or not, if a library has not been 
divided into components, channels using the libraries C, 
D, and E are incficated by X because it is decided that it 5 
takes a long time for the channel to become possible to 
listen to or watch. However, if components constitute a 
library, the components a, b. and e are to constitute the 
library C, and these components are already stored in 
the library buffer, so that the channel using the library C w 
is indicated by O- Th e components a, d, and g are to 
constitute the library D, and only the component g 
should be downloaded, so the channel using the library 
D is indicated by a. The components h, i, and j are to 
constitute the library E, and all the components should 75 
be downloaded, so the channel using the library E is 
indicated by X. Note that channels may be displayed on 
EPG. or on the display screen of a program being lis- 
tened or watched. 

20 

[Embodiment 2] 

Fig. 7 is a diagram showing a structure of a broad- 
casting reception apparatus in accordance with a sec- 
ond embodiment of this invention. In the figure, 25 
reference numeral 21 designates a library EPG receiver 
receiving a library EPG provided by a broadcaster; 22, 
a library EPG analyzer analyzing the library EPG 
received by the library EPG receiver 21 , and controlling 
a library receiver described below, based on a result of 30 
the analysis; 23, a library receiver receiving libraries 
provided by the broadcaster; 24, a library buffer holding 
the libraries received by the library receiver 23; 25, a 
data receiver receiving broadcast signals of a program; 
and 26, a processing unit decoding the program signals 35 
received by the data receiver 25, using the library held 
by the library buffer 24. 

Rg. 8 is a diagram showing an example of a struc- 
ture of a broadcast signal of a program provided by a 
broadcaster. As shown in Fig. 8, the broadcast signal 40 
comprises a data part 31 and a header part 32. In the 
header part 32, the name of a decoding software pro- 
gram (library) for decoding data in the data part 31 , and 
attribute data, such as the display position and display 
size of the data, are described. That is, data A is as 
decoded using a library A, and displayed at a position 
(X1, Y1) on a screen, in a size (W1, H1). The software 
library A described in the header part is just a pointer 
indicating the library A, so the library A itself must be 
fetched. The library A itself may be supplied from a CD- so 
ROM or hard disk, or via a network. In this case, as 
shown in Fig. 3, a case will be discussed where the 
library A is downloaded using a channel (library EPG 
channel) of broadcasting. In Fig. 9, libraries themselves, 
i.e., data of software programs, used for all channels, 55 
i.e., channel 1 to channel 100, are provided via the 
library EPG channel. 

Further, the broadcasting reception apparatus 



downloads libraries according to a library EPG which is 
a list showing a program on which time zone, on which 
channel is decoded using which decoding software pro- 
gram, or library. The data of the library EPG is also pro- 
vided via the library EPG channel. In Fig. 10, A to D are 
the names of libraries which are used in time zones. For 
example, on the channel 1 , the library A is used from 
time T1 to time T2, and the libraries A and B are used 
from time T2 to time T3. 

Rg. 1 1 is a flowchart showing the operation of the 
broadcasting reception apparatus in accordance with 
the second embodiment in performing zapping opera- 
tion. The operation of the broadcasting reception appa- 
ratus will be described with reference to Fig. 11. 

When the broadcasting reception apparatus starts 
zapping (S1), the library analyzer 22 analyzes the 
library EPG data received by the library EPG receiver 
21 as a list shown in Fig. 10. Specifically, when the cur- 
rent time is t, the number of libraries at time (t+a) when 
libraries will be actually required for zapping are 
counted. In Rg. 10, the numbers of libraries are four As, 
two Bs, zero C, and one D at time (t+a). The library EPG 
analyzer 22 gives priority to the library having the larger 
number, decides to download the library first (S3), and 
outputs a control signal to the library receiver 23. 
According to the control signal, the library receiver 23 
downloads the libraries in the order determined by the 
control signal (S4), and stores the libraries in the library 
buffer 24. 

For example, at time t if it is assumed that the user 
listens to or watches channel 1 , the library buffer has 
stored the library A. As time t+a, the order of priority is 
A, B, D, and C, and the library A has been already 
stored in the library buffer, so that the libraries B, C, and 
D are download in order of B->D->C, within the size of 
the library buffer. For instance, if the library buffer has as 
large an amount as stores two libraries, the library buffer 
stores the libraries A and B. Therefore, switching a 
channel to channel 3, 4, and 5 can be done smoothly 
with no download time. When switching to channel 2, 
only the library D must be downloaded, so the download 
time is half compared with when both libraries B and D 
are downloaded. If the library buffer has an amount 
enough to store three libraries, because the libraries B. 
C, and D are downloaded at time t, a waiting time is zero 
when switching to any channel. 

In the second embodiment, since the number of 
libraries used are counted between time t and time t+a, 
which is at a constant time after time t, and the order of 
download is determined. Even when libraries used on 
each channel change in zapping, libraries to be needed 
later for zapping are efficiently fetched in advance. That 
is, some time after the above example, when time T2 
comes between time t and time t+a, and libraries used 
for each channel change, the library EPG analyzer 22 
counts the number of libraries used at time t+a, and 
decides the order of priority to download the libraries. 
Thus, when time t becomes time T2, necessary libraries 
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have been already in the library buffer, zapping can be 
smoothly performed without any waiting time. For exam- 
ple, when either of channel 1 to channel 5 uses only the 
library A between time T1 and time T2, and then, the 
channel C uses both the library A and the library B after 5 
time T2, if the user zaps from channel 1 to channel 5 in 
order, and zaps channel 1 again after time T2, the 
library B for decoding broadcast signals on channel 1 
has been already in the library buffer, so smooth zap- 
ping can be performed with no waiting time. 10 

As described above, the broadcasting reception 
apparatus in accordance with the second embodiment 
receives broadcast signals transmitted according to a 
data broadcasting method sending program signals of 
two or more kinds of broadcasting formats via a plurality 15 
of channels, and includes the library EPG analyzer 22 
deciding the order of priority to download decoding soft- 
ware programs for decoding broadcast signals transmit- 
ted via the plurality of channels, using the library EPG 
which is a list showing the decoding software programs 20 
in a matrix of channel and time. The broadcasting 
reception apparatus downloads the decoding software 
program according to the download priority determined 
by the library EPG analyzer 22, thereby reducing a wait- 
ing time for download in zapping, and realizing a broad- 25 
casting reception means capable of pleasant zapping. 

Although in the second embodiment libraries and 
library EPG data are provided via an independent chan- 
nel different from channels transmitting broadcast sig- 
nals of programs, the libraries and the library EPG data 30 
can be multiplexed into the empty region of each chan- 
nel, or can be downloaded via package media, net- 
works, or the like. 

Further, the above-described libraries each may be 
a complete program or a dynamic link library. 35 

Furthermore, if the library EPG has size information 
on each library, the library EPG analyzer 22 may detect 
the size of a library and the size of the empty region of 
a library buffer, and may decide the order of the down- 
load priority so as to exploit the library buffer effectively. 40 

Fig. 17 is a flowchart showing the operation in the 
case where the order of the download priority is decided 
by taking into account the size of a library and the size 
of the empty region of a library buffer. 

When starting zapping (S1), the library EPG ana- 45 
lyzer 22 analyzes library EPG data received by the 
library EPG receiver 21, and produces a list of the 
library EPG data (S2). For example, if it is assumed that 
the library EPG is like Fig. 16, when the number of 
libraries used at time t is counted, there are two library so 
As, three library Bs, three library Cs, two library Ds, two 
library Es, and one library Fs. As to priority, for example, 
when listening to or watching channel 1. because the 
library A and the library B have been already stored in 
the library buffer, the library C has the first priority; the ss 
libraries D and E, the second priority; and the library F, 
the third priority. Thereafter, the size of a library, and the 
size of the empty region of the library buffer are 



detected and compared with each other (S3). For exam- 
ple, it is assumed that the size of the library C is 100K 
byte, the sizes of the libraries D, E, and F each are 20K 
byte, and the size of the empty region of the library 
buffer is 1 1 0K byte. If the library C is downloaded, only 
the library C occupies the region. If the libraries D, E, 
and F are downloaded, the three libraries can be stored 
in the library buffer. There are three channels requiring 
the library C, i.e., channel 2, channel 4, and channel 5. 
However, it is not possible to listen to or watch those 
channels if only the library C is downloaded. On the 
other hand, if the libraries D, E, and F are downloaded, 
channel 3 is possible to listen to or watch. Conse- 
quently, when the library EPG analyzer 22 decides the 
order of download priority by taking into account the 
library size and the empty region size of a library buffer 
(S4), and then, libraries are downloaded, it is possible to 
reduce effectively a waiting time lor download in zap- 
ping, and realize a broadcasting reception means capa- 
ble of pleasant zapping. 

[Embodiment 3] 

A description will be given of a broadcasting recep- 
tion apparatus in accordance with a third embodiment of 
this invention. 

Fig. 12 is a diagram showing the broadcasting 
reception apparatus. In the figure, the same reference 
numerals as in Fig. 7 denote identical or corresponding 
parts. Reference numeral 27 indicates a user informa- 
tion administrator recording a channel number along 
with date and time of listening to or watching the chan- 
nel, for example, "listened a watched channel 3 from 
O O o'clock to XX o'clock in a day of the week, X day 
O month". 

Fig. 15 is a flowchart showing the operation of the 
broadcasting reception apparatus in zapping. 

The operation of the broadcasting reception appa- 
ratus will be explained. 

In the third embodiment, just as in the second 
embodiment, a program signal, a decocfing software 
program, and library EPG data are provided. 

The library EPG analyzer 22 decides the order of 
priority of libraries downloaded based on the total audi- 
ence time for each channel calculated based on infor- 
mation about user's audience accumulated in the user 
information administrator 27, and the library EPG data 
indicating a program on which time zone, on which 
channel is decoded using which decoding software pro- 
gram (library). 

For example, when the library EPG received by the 
library EPG receiver 21 is as shown in Fig. 10, and zap- 
ping starts at time t in Fig. 10 (S1), the library EPG ana- 
lyzer 22 analyzes the library EPG and the user 
information (S2), and decides the order of download pri- 
ority (S3). That is, libraries needed for decoding the pro- 
gram signal of each channel at time (t+a) when libraries 
will be actually required for zapping, are detected in the 
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library EPG. Further, the total audience time for each 
channel within a predetermined past period, for exam- 
ple, the last week, is calculated based on information 
about user's audience accumulated in the user informa- 
tion administrator 27. The libraries detected in the 5 
library EPG are downloaded in order of the total audi- 
ence time the largest first. Specifically, Fig. 13 shows 
the total audience time for each channel within a prede- 
termined past period, for example, the last week, calcu- 
lated based on information about user's audience w 
accumulated in the user information administrator 27. 
When zapping starts while listening to or watching 
channel 1 at time t, the operation is as follows. That is, 
when the total audience time within a predetermined 
period is as shown in Fig. 13, the order of priority is is 
channel 5; channel 3, channel 2, and channel 4. What 
Iforary is used in channel 5 is A. Since channel 1 is lis- 
tened or watched at time t, the library A has been 
already stored in the buffer. What library is used in 
channel 3 are A and B. Accordingly, the library B has the 20 
first priority for library download. Channel 2 uses the 
libraries B and D, so the D has the second priority. 
Therefore, the order of priority is determined to be 
B->D, and the libraries B and D are fetched in advance, 
depending on the amount of the buffer. 2 s 

Thus, in the third embodiment, total audience times 
for channels within a given constant period are com- 
pared to each other, and the order of download priority 
is determined in such a way as that first for a channel 
having the largest total audience time a library for 30 
decoding broadcast signals on the channel is down- 
loaded. Consequently, especially when the user repeat- 
edly switches and listens or watches, i.e., zaps, his/her 
several favorite channels, a download waiting time can 
be reduced in zapping, thereby realizing a broadcasting 35 
reception means capable of pleasant zapping. 

Although in the third embodiment total audience 
times for channels within a given constant period are 
compared to each other, and first for a channel having 
the largest total audience time a library for decoding 40 
broadcast signals on the channel is downloaded, the 
order of priority may be determined with the number of 
times of listening to or watching the channel at the same 
time in the past. 

When the order of priority is determined with the 45 
number of times of listening to or watching the channel 
at the same time in the past, if the present time is t, the 
number of times of listening to or watching for each 
channel is counted at time 1+a yesterday, time t+a 2 
days before, and so on, i.e., time t+a in the past. For so 
example, if the number of times of audience is as shown 
in Fig. 14, the order of channel priority is channel 
3^channel 2->channel 1 -^channel 5-+channel 4. Fig. 
10 shows a library EPG in which the libraries used for 
channel 3 are A and B; channel 2, B and D; channel 1 , 55 
A; channel 5, A; and channel 4, A. Hence, the order of 
download priority is B-+D. The libraries B and D are 
fetched in advance, depending on the amount of the 



buffer. 

As pointed out above, if the order oT priority is deter- 
mined by the number of times of audience the channel 
at the same time in the past, the download waiting time 
is reduced in zapping, thereby realizing a broadcasting 
reception means capable of pleasant zapping. 

Further, in a system in which a genre-categorized 
program schedule table, in which the genre of each pro- 
gram is described, is provided, the user's favorite gen- 
res are predetermined, or estimated from a past 
audience situation. A channel transmitting the favorite 
genres is found, and libraries used for the channel may 
be fetched in advance. In this case, the user information 
administrator 27 holds and administrates the genre-cat- 
egorized program schedule table and the user's favorite 
genres. 

As a way of estimating the user's favorite genres, 
the total times of the user's audience genres in the past 
are calculated using the genre-categorized program 
schedule table, and the order of genres are determined 
by the total time in a way in which the largest is the most 
favorite. 

In determining the order-of download priority, gen- 
res of programs broadcast at time t+a are searched in 
the genre-categorized program schedule table, and the 
order of channel is determined in an manner that a 
channel transmitting a genre positioning high in the 
order of genre positions high in the order of channel. A 
library given priority to download first is determined 
using the library EPG. 

For example, when genres P, Q, R t and S are 
defined in the genre-categorized program schedule 
table, it is assumed that the order of audience time in 
the past is S, R, Q, P, in which the largest is S. When 
broadcast' genres are searched at time t+a using the 
genre-categorized program schedule table, rf it is 
assumed that contents having a genre S are broadcast 
on channel 1 and channel 4; a genre R, channel 3; a 
genre Q, channel 2; and a genre P, channel 5, then the 
order of channel is channel 1, channel 4, channel 3, 
channel 2, channel 5. The order of library download pri- 
ority is B, D, which are fetched in advance at time t, 
depending on the amount of a buffer. 

As described above, if the order of download prior- 
ity is determined based on the favorite genre, especially 
when the user frequently listen to or watch, or zap, 
channels of the favorite genre, the download waiting 
time is reduced in zapping, thereby making possible a 
broadcasting reception means capable of pleasant zap- 
ping. 

Further, in place of that the user information admin- 
istrator 27 holds and administrates the genre-catego- 
rized program schedule table and the user's favorite 
genre, the library EPG receiver 21 may receive the 
genre-categorized program schedule table, and the 
library EPG analyzer 22 may process the genre-catego- 
rized program schedule table. 

Furthermore, the above-described several ways of 
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determining the order of download priority based on 
information about the user's switching channels in the 
past, i.e., the determination of the order of priority based 
on the total audience time in a given constant period, 
the determination of the order of priority based on the 5 
number of times of audience for each channel at the 
same time in the past, and the determination of the 
order of priority based on favorite genres, are simulated, 
and a way the most suitable for the user may be auto- 
matically chosen. This method can fetch in advance the w 
library used most probably. 

Further, when a remote control can preset channels 
which the user mainly watches, the user information 
administrator 27 may hold information about the preset, 
and the library EPG analyzer 22 may determine the is 
order of download priority, according to which libraries 
used for the channels preset in the remote control are 
first fetched in advance. If the order of priority is deter- 
mined based on channels preset in a remote control, 
especially when the user performs zapping with the 20 
remote control, it is possible to reduce the download 
waiting time, thereby realizing a broadcasting reception 
means capable of pleasant zapping. 

[Embedment 4] 25 

Fig. 1 8 is a diagram showing a structure of a broad- 
casting reception apparatus in accordance with a fourth 
embodiment of this invention. In the figure, reference 
numeral 41 denotes a data receiver receiving broadcast 30 
signals of programs (hereinafter referred to as program 
signals) provided by broadcasters. The program signal 
comprises a data part and a header part. In the header 
part, attribute data, such as the name of a decoding 
software program for decoding the data, is described. 35 
42 is a header separator separating a program signal 
received in the data receiver 41 into the data part and 
the header part, outputting the header part to a library 
controller 44 described hereinafter, and outputting the 
data part to the data processor 43 described hereinaf- ao 
ter. 46 is a library receiver receiving a decoding soft- 
ware program (library) for decoding a program signal, 
via broadcasting. The library controller 44 detects the 
name of a library for decoding a program signal from the 
header part obtained from the header separator 42, and 45 
checks whether the library is held in a library buffer or 
not. 45 is the library buffer holding the library received in 
the library receiver 46. The data processor 43 decodes 
the data output by the header separator 42 using the 
library held in the library buffer 45. 47 is an EPG so 
receiver receiving EPG data used in selecting channels 
in the broadcasting reception apparatus. In the EPG 
data, the names of libraries for decoding the program 
signals on the respective channels are described. 48 is 
a library checker comparing the name of libraries ss 
described in the EPG data with libraries in the library 
buffer 45. 49 is a display controller controlling the dis- 
play of an EPG picture on a display screen. 



Fig. 22(a) is a flowchart for explaining the operation 
of the broadcasting reception apparatus in accordance 
with the fourth embodiment. The operation will be 
described with reference to Fig. 22(a). 

In the broadcasting reception apparatus, channel 
selection for receiving signals is performed, for exam- 
ple, using an EPG picture 50 as shown in Fig. 19. When 
the user controls a remote control to start selecting 
channels for receiving signals (S1), the display control- 
ler 49 presents on a display screen, an EPG picture on 
which a plurality of cells 51 shown in Fig. 19, corre- 
sponding to a plurality of channels, arranged in a matrix 
based on the EPG data received by the EPG receiver 
47. A cursor 52 is also displayed on the EPG picture 50 
to indicate a cell. In Fig. 19, the cursor 52 is indicating 
channel 8. 

Although in Fig. 19 only a channel number is pre- 
sented in the cell 51 , information about a program being 
broadcast at the present time as well as the channel 
number may be displayed in the ceil 51 . 

The display controller 49 detects which cell is 
detected by the cursor (S2), and outputs this informa- 
tion to the library checker 48. The library checker 48, 
based on information about which cell is indicated by 
the cursor, detects the names of libraries for decoding 
program data on channels shown in a ceil indicated by 
the cursor and its adjacent cells, i.e., in Fig. 19 a cell of 
channel 8 and its adjacent channels of eight channel 1 , 
2, 3, 7, 9, 13, 14, and 15 (S3). Thereafter, the library 
checker 48 checks whether those libraries are held in 
the library buffer 45 or not (S4). When the library is not 
held in the library buffer 45, the library checker 48 con- 
trols the library receiver 46 in a way to receive the 
library. In response to control of the library checker 48, 
the library receiver 46 downloads the library not held in 
the library buffer 45 (S5), and stores it in the library, 
buffer 45. 

In the EPG picture 50 on which a plurality of cells 
corresponding to a plurality of channels, arranged in a 
matrix, receiving channels are selected by a cursor 
shifting cell by cell in a way that pushing one of a plural- 
ity of input keys 60 of a remote control, indicating direc- 
tions of shifting a cursor, i.e., up, down, left, right, and 
slant directions, shifts a cursor from a cell to one of its 
adjacent cells positioning in the direction indicated by a 
pushed key. For example, as shown in Fig. 19, when the 
cursor 52 is at the position of channel 8, the cursor 52 
can move to eight cells 51 of channel 1. 2, 3, 7, 9, 13, 
14, and 15 by pushing the input key one time. That is, 
when the cursor positions the cell of channel 8. it is 
highly probable that the cursor shifts to one of those 
eight cells, and the channel indicated by the ceil that the 
cursor has shifted is chosen. In the broadcasting recep- 
tion apparatus, as described above, a cell indicated by a 
cursor is detected on an EPG picture. It is checked 
whether libraries used for channels indicated by the cell 
and its adjacent cells are held in a library buffer or not. 
When not held, the library is downloaded via broadcast- 
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ing to be stored in the library buffer. Thus, the library 
that is used in a channel to be highly probably chosen, 
and that is not held in the library buffer is downloaded 
before selection of receiving channels. Therefore, the 
download waiting time is reduced in a broadcasting 5 
reception apparatus in which channel selection is per- 
formed using EPG. 

As hereinbefore described, in the broadcasting 
reception apparatus in accordance with the fourth 
embodiment, receiving channel selection is performed 10 
by choosing one of a plurality of cells on an EPG picture 
on which the plurality of cells corresponding to a plural- 
ity of channels are arranged in a matrix, using a cursor 
shifting from one cell to its adjacent cell by one opera- 
tion of a remote control. It is decided whether a library 15 
buffer stores decoding software programs for decoding 
programs transmitted via channels shown in a cell indi- 
cated by the cursor and its adjacent ceils. When not 
held, the decoding software program is download via 
broadcasting, and stored in the library buffer. Conse- 20 
querrtly, the download waiting time can be reduced in a 
broadcasting reception apparatus in which channel 
selection is performed using EPG. 

In the description of the fourth embodiment, the 
name of a library for decoding program data on each 25 
channel is described in EPG data, and the library 
checker 48 detects from EPG data the names of librar- 
ies used for decoding program data on channels shown 
in a cell indicated by a cursor and its adjacent cells, 
based on information about which cell is indicated by 30 
the cursor. However, when the name of a library for 
decoding program data on each channel is not 
described in the EPG data, the data receiver 41, based 
on the information about which cell is indicated by a cur- 
sor, successively switches channels shown in a cell indi- 35 
cated by a cursor and its adjacent cells, and receives 
the channels, the header separator 42 extracts the 
header part of a program signal on each channel, and 
outputs it to the library controller 44, the library control- 
ler 44 reads the header part of a program signal on 40 
each channel to detect the name of a library for decod- 
ing the program signal data, and checks whether the 
library is held in the library buffer 45 or not, and when 
the library is not held in the library buffer 45, controls the 
library receiver 46 in a way to receive the library not held 45 
in the library buffer 45. 

Further, in the fourth embodiment, the cells show- 
ing channels are arranged on the EPG picture in a 6x4 
matrix. However, an EPG picture may be one in which 
the cells showing channels are arranged on the EPG so 
picture in an mxn matrix (m and n are positive integers). 

[Embodiment 5] 

In the broadcasting reception apparatus according ss 
to the fourth embodiment, a cursor position is detected 
on an EPG picture. For all channels shown in a cell indi- 
cated by the cursor and its adjacent ceils, libraries used 



for those channels are held in a library buffer or not. 
When not held, the library is download via broadcasting. 
However, in a broadcasting reception apparatus in 
accordance with a fifth embodiment, the motion of a cur- 
sor is detected on an EPG picture. For a cell to which 
the cursor shifted, its adjacent ceil positioning in the 
shifting direction, and cells adjacent to the first and sec- 
ond cells, H is checked whether the libraries used for 
channels shown in those cells are held or not. When not 
held, the library is downloaded via broadcasting. 

A structure of the broadcasting reception apparatus 
according to the fifth embodiment is similar to that of the 
broadcasting reception apparatus according to the 
fourth embodiment shown in Fig. 1 8. Fig. 22(b) is a f tow- 
chart for explaining the operation of the broadcasting 
reception apparatus according to the fifth embodiment. 
The operation of the broadcasting reception apparatus 
according to the fifth embodiment will be described with 
reference to Fig. 22(b). 

In the broadcasting reception apparatus, when the 
user controls a remote control to start selecting chan- 
nels for receiving signals (S1), the display controller 49 
presents on a display screen, an EPG picture 50 on 
which a plurality of cells shown in Fig. 21, correspond- 
ing to a plurality of channels, arranged in a matrix. A 
cursor 52 is also displayed on the EPG picture 50 to 
indicate a cell. 

The user shifts the cursor 52 displayed on the EPG 
picture 50 using a remote control including, for example, 
input keys 60 shown in Fig. 20. It is assumed that the 
cursor, which has been positioned at a cell showing 
channel 8 in an initial state in selecting receiving chan- 
nels, shifts to a cell showing channel 15 by operation of 
the remote control, as shown in Fig. 21 . The display 
controller 49 detects a cell to which the cursor shifts and 
the direction of the cursor shifting (here right bottom) 
(S2), and outputs this information to the library checker 
48. The library checker 48, based on the information 
from the display controller 49, detects from EPG data 
the names of libraries used for decoding program data 
on channels shown the cell to which the cursor shifts 
(cell showing channel 15), its adjacent cell positioning in 
the shifting direction (cell showing channel 22), and 
cells adjacent to the first and second cells (cells show- 
ing channel 16 and 21). Thereafter, the library checker 
48 checks whether the libraries used for channels 
shown in those cells are held or not (S4). When the 
library is not held in the library buffer, the library checker 
48 controls the library receiver 46 in a way to receive the 
library via broadcasting. The library receiver 46 down- 
loads the library not held in the library buffer 45 in 
response to the control of the library checker 48, and 
stores the library in the library buffer 45. 

On the EPG picture 50 on which a plurality of a plu- 
rality of cells 51 corresponding to channels shown in 
Fig. 21 are arranged in a matrix, receiving channels are 
selected by a cursor shifting cell by cell in a way that 
pushing one of a plurality of input keys 60 of a remote 
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control, indicating the direction of shifting a cursor, i.e., 
up, down, left, right, and slant directions, shifts a cursor 
from a cell to one of its adjacent cells positioning in the 
direction indicated by a pushed key. For example, as 
shown in Fig. 21, when the cursor 52 shifts from a cell 
showing channel 8 to a cell showing channel 15 by the 
user controlling the remote control, the cursor 52 can 
move to eight cells of channel 8, 9, 10, 14, 16, 20, 21, 
and 22 by pushing an input key next one time. Taking it 
into account that the cursor has shifted from channel 8 
to channel 15, it is seemingly little probable that the cur- 
sor shifts back to channel 8. It is also considered little 
probable that the cursor shifts to channel 9 or 14, 
because if the user wants to switch to channel 9 or 14, 
it is better to shift the cursor directly from channel 8 to 
channel 9 or 14. Further, if shifting to channel 10, the 
cursor would move from channel 8 to channel 9 to chan- 
nel 10. If shifting to channel 20, the cursor would move 
from channel 8 to channel 14 to channel 20. Thus, it 
seems to be little probable that the cursor shifts from 
channel 8 to channel 10 or 20. In other words, when the 
cursor has shifted from channel 8 to channel 15, it is 
highly probable that the cursor will shift next time to, 
among cells adjacent to the ceil showing channel 15 an 
adjacent cell positioning in the shifting direction (cell 
showing channel 22), or cells adjacent to the cells 
showing channel 15 and 22 (cells showing channel 16 
and 21). In the broadcasting reception apparatus in 
accordance with the fifth embodiment, as described 
above, the motion of a cursor is detected on an EPG 
picture. For a cell to which the cursor shifted, its adja- 
cent ceil positioning in the shifting direction, and cells 
adjacent to the first and second cells, it is checked 
whether the libraries used for channels shown in those 
cells are held or not. When not held, the library is down- 
loaded via broadcasting, and stored in a library buffer. 
Therefore, the download of libraries, which are used on 
channels being highly probable to be selected, and are 
not held in a library buffer, is started before selecting the 
channels. Thus, the download waiting time is reduced 
using EPG in a broadcasting reception apparatus in 
which channel selection is performed. 

As described above, in the broadcasting reception 
apparatus in accordance with the fifth embodiment, 
receiving channel selection is performed by choosing 
one of a plurality of cells on an EPG picture on which the 
plurality of cells corresponding to a plurality of channels 
are arranged in a matrix, using a cursor shifting from 
one cell to its adjacent cell by one operation of a remote 
control. For a cell to which the cursor shifted, its adja- 
cent cell positioning in the shifting direction, and ceils 
adjacent to the first and second cells, it is checked 
whether decoding software programs used for decoding 
programs broadcast via channels shown in those cells 
are held or not. When not held, the library is down- 
loaded via broadcasting, and stored in a library buffer. 
Thus, the download waiting time is reduced using EPG 
in a broadcasting reception apparatus in which channel 



selection is performed. 

In the description of the fifth embodiment, the name 
of a library for decoding program data on each channel 
is described in EPG data, and the library checker 48 

5 detects from EPG data the names of libraries used for 
decoding program data on channels shown in a cell 
indicated by a cursor and its adjacent ceils, based on 
information about which cell is indicated by the cursor. 
However, when the name of a library for decoding pro- 

10 gram data on each channel is not described in the EPG 
data, the data receiver 41, based on the information 
about which cell is indicated by a cursor, successively 
switches channels shown in a cell to which the cursor 
shifted, its adjacent cell positioning in the shifting direc- 

15 tion, and cells adjacent to the first and second ceils, and 
receives the channels, the header separator 42 extracts 
the header part of a program signal on each channel, 
and outputs it to the library controller 44, the library con- 
' troller 44 reads the header part of a program signal on 

20 each channel to detect the name of a library for decod- 
ing the program signal data, and checks whether the 
library is held in the library buffer 45 or not, and when 
the library is not held in the library buffer 45, controls the 
library receiver 46 in a way to receive the library not held 

25 in the library buffer 45. 

Further, in the fifth embodiment, the cells showing 
channels are arranged on the EPG picture in a 6x4 
matrix. However, an EPG picture may be one in which 
the cells showing channels are arranged on the EPG 

30 picture in an mxn matrix (m and n are positive integers). 

[Embodiment 6] 

Fig. 23 is a diagram showing an example of an EPG 

35 picture presented on a display screen by a broadcasting 
reception apparatus in accordance with a sixth embodi- 
ment of this invention. 

As is pointed out in the figure, the broadcasting 
reception apparatus presents channels in such a man- 

40 ner as that channels using the same library cluster on 
the EPG picture. 

A structure of the broadcasting reception apparatus 
according to the sixth embodiment is similar to that of 
the broadcasting reception apparatus according to the 

45 fourth embodiment. 

In the broadcasting reception apparatus according 
to the sixth embodiment, when the name of a library for 
decoding program data on each channel is described in 
EPG data received by the EPG receiver 47, the display 

so controller 49 detects a library used for each channel 
from the EPG data, and displays channels in a manner 
in which channels using the same library cluster on the 
EPG picture, just as in Fig. 23. When the name of a 
library for decoding program data on each channel is 

55 not described in the EPG data, the data receiver 41 suc- 
cessively switches and receives all the channels, the 
header separator 42 extracts the header part of a pro- 
gram signal on each channel, and outputs it to the 
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library controller 44, the library controller 44 reads the 
header part of a program signal on each channel to 
detect the name of a library for decoding the program 
signal data. The display controller 49, based on a result 
of the detection, performs display control in a way that 5 
channels using the same library cluster on the EPG pic- 
ture, and displays the EPG picture as shown in Fig. 23 
on the display screen. 

In the thus -described sixth embodiment, channels 
using the same library are clustered together on an 10 
EPG picture. Consequently, when channels are 
selected on the EPG picture, after a channel is chosen 
and the library for the channel is downloaded, the down- 
load waiting time is unnecessary when choosing chan- 
nels neighboring the selected channel, using the same is 
library, thereby realizing pleasant channel selection for 
the user. 

[Embodiment 7] 

20 

Rg. 24 is a diagram showing an example of an EPG 
picture presented on a display screen by a broadcasting 
reception apparatus in accordance with a seventh 
embodiment of this invention. 

As is pointed out in the figure, the broadcasting 25 
reception apparatus presents channels in such a man- 
ner as that channels using the same library cluster on 
the EPG picture. 

A structure of the broadcasting reception apparatus 
according to the seventh embodiment is similar to that 30 
of the broadcasting reception apparatus according to 
the fourth embodiment shown in Fig. 18. 

In the broadcasting reception apparatus according 
to the seventh embodiment, when the name of a library 
for decoding program data on each channel is 35 
descrtoed in EPG data received by the EPG receiver 47, 
the library checker 48 detects the library used for each 
channel from the EPG data, compares it to libraries held 
in the library buffer 45, and informs channels using the 
libraries held in the library buffer 45 to the display con- 40 
trailer 49. The display controller 49, based on the infor- 
mation from the library checker 48, displays the 
channels using the libraries held in the library buffer 45 
in a manner in which channels using the same library 
cluster on the EPG picture, just as in Fig. 24. Fig. 24 is 45 
an example when only libraries A and B among libraries 
A to D are held in the library buffer 45. As is apparent 
from the figure, channels using the libraries A and B are 
clustered together on the left side of the EPG picture. 

When the name of a library for decoding program so 
data on each channel is not described in the EPG data, 
the data receiver 41 successively switches and receives 
all the channels, the header separator 42 extracts the 
header part of a program signal on each channel, and 
outputs it to the library controller 44. the library control- 55 
ler 44 reads the header part of a program signal on 
each channel to detect the name of a library for decod- 
ing the program signal data, and compares the detected 



library to libraries held in the library buffer 45, and 
informs channels using the libraries held in the library 
buffer 45 to the display controller 49. The display con- 
troller 49, based on the information from the library con- 
troller 44, performs display control in away that channels 
using the same library duster on the EPG picture. 

In the thus-described seventh embodiment, chan- 
nels using the same library, i.e., channels not needing 
library download when selected, are clustered together 
on an EPG picture. Consequently, for channels in this 
cluster on the EPG picture, the download waiting time is 
unnecessary, thereby realizing pleasant channel selec- 
tion for the user. As to channels using libraries not held 
in the library buffer 45, if adopting the structure of the 
fourth or fifth embodiment, the download waiting time 
can be reduced or removed at all in selecting channels. 

[Embodiment 8] 

In the fourth and fifth embodimerTts, a plurality of 
cells corresponding to a plurality of channels are 
arranged on an EPG picture in an mxn matrix (m and n 
are natural numbers), and cells are selected by a cursor 
which can shift from a cell to one of its adjacent cells, 
i.e., one by one, in response to one acton of operation 
of a remote control. In a broadcasting reception appara- 
tus in accordance with an eighth embodiment, a plural- 
ity of cells corresponding to a plurality of channels are 
recursively arranged on an EPG picture in an mxn 
matrix (m and n are natural numbers), and a remote 
control has input keys arranged in an m xn matrix. 
Channels are selected in the following way. Cells includ- 
ing a desired channel are continually selected one time 
less than the number of recurring times of cell arrange- 
ment until only a minimum unit of mxn matrix is shown 
on the EPG picture. Then, an input key corresponding to 
the cell showing the desired channel is chosen. 

A structure of the broadcasting reception apparatus 
according to the eighth embodiment is similar to that of 
the broadcasting reception apparatus according to the 
fourth embodiment. 

Fig. 25 is a diagram illustrating a structure of input 
keys of the remote control used for channel selection in 
the broadcasting reception apparatus of the eighth 
embodiment The remote control is used for operating 
EPG as shown in Fig. 26. The user pushes either of 
input keys arranged in the center portion of the remote 
control, i.e., top left', 'top right', txrttom left' and t>ottom 
right*. Those input keys indicate the positions of divi- 
sions when the display screen is divided into four. In a 
situation when the EPG picture shown in Fig. 26 is dis- 
played, pushing the 'top left' key leads to the selection of 
the top left portion of Fig. 26. At the time, the portion is 
made noticeable to represent that it is being selected, 
for example, by changing the color of the portion on the 
EPG picture. In this situation, if a 'select' key (not 
shown) is pushed, the display screen switches to that 
shown in Fig. 27. Similarly, in the situation that the EPG 
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picture in Rg. 26 is presented, to push the lop right' key 
selects the top right portion of Fig. 26. and to push the 
'select* key switches the screen to that shown in Fig. 28; 
to push the 'bottom left' key selects the bottom left por- 
tion of Fig. 26, and to push the 'select* key switches the 
screen to that shown in Fig. 29; and to push the bottom 
right* key selects the bottom right portion of Fig. 26, and 
to push the 'select' key switches the screen to that 
shown in Fig. 30. The remote control further includes 
lop', bottom', left' and 'right' input keys to change 
selection ranges. For example, in the situation that the 
EPG picture in Fig. 26 is presented, when the lop left' 
key is pushed, the top left portion of the EPG picture in 
Fig. 26 becomes the selection range. In this situation, 
pushing the bottom' key makes the bottom left portion 
of the EPG picture the selection range. Then, pushing 
the 'right' key makes the bottom right portion the selec- 
tion range. Then, pushing the top* key makes the top 
right portion the selection range. Then, pushing the 'left' 
key makes the top left portion the selection range. The 
remote control further include an 'up' key. When pushing 
the 'up' key, the state is one stage up in the hierarchy. 
For example, in the situation that the EPG picture in Fig. 
26 is presented, pushing the 'up' key leads to display of 
an EPG picture as shown in Fig. 31. When one of EPG 
pictures of Figs. 27 to 30 is presented, if the 'up' key is 
pushed, the EPG picture shown in Fig. 26 is displayed. 

For example, in the situation that the EPG picture in 
Fig. 27 is presented, the lop left' input key of the remote 
control corresponds to channel 1 ; the top right', channel 
2; the bottom left', channel 5; and the bottom right', 
channel 6. Pushing either of the keys, a channel corre- 
sponding to it is selected. 

In a case of using the EPG of such a selection 
method, when channels are finally selected, the number 
of choices is always four. In the broadcasting reception 
apparatus of the eighth embodiment, EPG pictures are 
selected by a remote control. At the time when either of 
the EPG pictures is presented, it is checked whether 
decoding software programs for decoding programs 
transmitted via the four channels shown in the EPG pic- 
ture are held or not. When not held, the decoding soft- 
ware program is downloaded via broadcasting, and 
stored in the library buffer. 

To be specific, when the name of a library for 
decoding program data on each channel is described in 
EPG data received by the EPG receiver 47, if, for exam- 
ple. Fig. 27 is presented as a final selection picture, the 
display controller 49 informs the library checker 48 
about channels contained in the EPG picture, i.e., chan- 
nel 1 , channel 2, channel 5, and channel 6. The library 
checker 48 detects the library used for each channel 
from the EPG data. When the library is not held in the 
library buffer 45, the library checker 48 controls the 
library receiver in a way to receive the library. In 
response to the control of the .library checker 48, the 
library receiver 46 downloads the library not held in the 
library buffer 45 via broadcasting, and stores the library 



in the library buffer 45. 

When the name of a library for decoding program 
data on each channel is not described in the EPG data, 
if, for example, Rg. 27 is presented as a final selection 

s picture, the display controller 49 informs the data 
receiver 41 about channels contained in the EPG pic- 
ture, i.e., channel 1, channel 2, channel 5, and channel 
6. The data receiver 41 successively switches and 
receives all the channels, the header separator 42 

io extracts the header part of a program signal on each 
channel, and outputs it to the library controller 44, the 
library controller 44 reads the header part of a program 
signal on each channel to detect the name of a library 
for decoding the program signal data, and checks 

is whether the library is held in the library buffer 45 or not. 
When the library is not held, the library controller 44 
controls the library receiver in a way to receive the 
library. 

As described above, at the time when the EPG pic- 

20 ture for final selection is presented, libraries for decod- 
ing program data on channels shown on the EPG 
picture are fetched. Thus, the download of libraries 
which are used for channels to be finally selected and 
are not held in a library buffer is started before selecting 

25 receiving channels. Thereby, the download waiting time 
can be reduced for a broadcasting reception apparatus 
performing channel selection using EPG. 

Thus, the broadcasting reception apparatus in 
accordance with the eighth embodiment receives 

30 broadcast signals transmitted according to a data 
broadcasting method sending program signals of two or 
more kinds of broadcasting formats via a plurality of 
channels, in which a plurality of cells corresponding to a 
plurality of channels are recursively arranged on an 

35 EPG picture in a 2 x2 matrix, and a remote control has 
input keys arranged in a 2 x2 matrix. Channels are 
selected in the following way. Cells including a desired 
channel are continually selected one time less than the 
number of recurring times of cell arrangement until only 

40 a minimum unit of 2x2 matrix is shown on the EPG pic- 
ture. Then, an input key corresponding to the cell show- 
ing the desired channel is chosen. At the time when 
cells including a desired channel are continually 
selected one time less than the number of recurring 

45 times of cell arrangement, it is checked whether decod- 
ing software programs for decoding programs transmit- 
ted via channels shown in ceils in a minimum unit of 2x2 
matrix If the library is not held in a library buffer, the 
library is downloaded. As a result, the download waiting 

so time can be reduced in a broadcasting reception appa- 
ratus performing channel selection. 

In the eighth embodiment, a plurality of cells corre- 
sponding to a plurality of channels are recursively 
arranged on an EPG picture in a 2x2 matrix, and a 

55 remote control has input keys arranged in a 2x2 matrix. 
Channels are selected in the following way. Cells includ- 
ing a desired channel are continually selected one time 
less than the number of recurring times of cell arrange- 
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ment until only a minimum unit of 2x2 matrix is shown 
on the EPG picture. Then, an input key corresponding to 
the cell showing the desired channel is chosen. How- 
ever, the following modification is within the scope of 
this invention. A plurality of cells corresponding to a plu- 5 
rality of channels are recursively arranged on an EPG 
picture in an mxn matrix (m and n are natural numbers), 
and a remote control has input keys arranged in an mxn 
matrix. Channels are selected in the following way. Cells 
including a desired channel are continually selected one w 
time less than the number of recurring times of ceil 
arrangement until only a minimum unit of mxn matrix is 
shown on the EPG picture. Then, an input key corre- 
sponding to the cell showing the desired channel is cho- 
sen. 75 

m 

[Embodiment 9] 

Fig. 34 is a diagram showing a system structure of 
a broadcaster realizing a data broadcasting method in 20 
accordance with a ninth embodiment. In the figure, ref- 
erence numeral 71 designates a library EPG analyzer 
receiving a library EPG showing, for each channel, 
decoding software programs (libraries) necessary for 
decoding program signals transmitted by each sub- 25 
broadcasters, and analyzing the contents of the library 
EPG by handling it as a list. 73 is a library buffer holding 
a plurality of libraries. 72 is a library transmitter output- 
ting the plurality of libraries held in the library buffer 73 
in a predetermined order and incidence, based on a 30 
result of the analysis. 

A broadcaster comprising broadcasting satellites 
and so on receives broadcast signals from sub-broad- 
casters each having one or plural channels, and after 
processing the received broadcast signals, transmits 35 
the processed broadcast signals to household receiving 
terminals. In this case, each of the sub-broadcasters 
transmit a library EPG data as information showing 
decoding software programs (libraries), necessary for 
decoding program signals transmitted by their own, on a 40 
time axis for each channel. The library EPG analyzer 71 
included in the broadcasting system of the broadcaster 
receives the library EPG data transmitted by each sub- 
broadcaster, totals up the data to make a list, for exam- 
ple, as shown in Fig. 32, and. based on the list, deter- 45 
mines the order and incidence of libraries held in the 
library buffer 73 to be transmitted. 

For instance, in the list of necessary libraries in Fig. 
32. assuming that the present time is t. necessary librar- 
ies for channel 1 to channel 5 at the time (t+a) regarded so 
as when the user actually needs libraries, are A, B, B, A, 
and A, respectively. The library EPG analyzer 71 counts 
the number of necessary libraries at the specific time 
(t+a), and controls the library transmitter 72 in a way to 
provide libraries so that the number of programs using 55 
the library matches the number of transmitting the 
library. The library transmitter 72 uses a library exclu- 
sive channel apart from channels for transmitting pro- 



grams, and, for example, as shown in Fig. 33, provides 
each library in a way that the number of the provided 
library is proportional to the number of programs to be 
decoded with the library. 

If there are many programs using a certain library, 
in general the receiver highly probably selects the pro- 
grams using the library, that is, it is highly probable that 
the receiver needs to download the library. Therefore, if 
the number of each library provided is made propor- 
tional to the number of programs using the library, actu- 
ally transmitted, a library which the receiver highly 
probably needs is provided with a high incidence. 
Hence, the download waiting time on the receiving side 
is effectively reduced. 

As described above, according to the data broad- 
casting method of the ninth embodiment, libraries are 
provided in a way that the number of each library pro- 
vided via a library exclusive channel is proportional to 
the number of programs to be decoded with the library, 
actually transmitted. Therefore, a library which is highly 
probably downloaded is provided with a high incidence. 
Hence, the download waiting time on the receiving side 
is reduced. Particularly, smooth zapping can be realized 
on the receiving side. 

In the ninth embodiment, the number of a library 
provided is proportional to the number of programs 
using the library. However, in addition to the determina- 
tion of the number of a library provided (the number of 
transmission for short), the order of libraries transmitted 
(the transmission order for short) may be determined 
based on a predetermined rule, and provided. A 
description will be given of an example of when both the 
number of transmission and the transmission order are 
determined based on the library EPG data. When, for 
example, the number of programs using each library is 
counted on the list of the library EPG, as shown in Fig. 
35, the library EPG analyzer 71 determines the number 
of transmission and the transmission order for libraries 
according to a method as shown in Fig. 36. Initially, in 
Fig. 35, the total number of libraries is 14, so fourteen 
frames are arranged in a row (uppermost row). As to the 
number of each library is 5 for A; 4 for B; 3 for C; and 2 
for D. Four rows of frames are prepared in the center 
portion of Fig. 36, successively corresponding to A, B, 

C, and D in a way that the uppermost row is for A. The 
total number 1 4 is divided by the number of each library. 
Every the quotient number of frames, each library is put 
into a frame. In case of the library A, 14 divided by 5 is 
2.8 with a remainder 2, and then, as shown in Fig. 36, A 
is arranged every two frames in the uppermost row of 
the center portion. In case of the library B, 14/4=3.2 with 
3, so B is put every three frames in the second row. In 
case of the library C, 14/3=4.6 with 4, so C is arranged 
every four frames in the third row. In case of the library 

D, 14/2=7 with 7, so D is put every seven frames in the 
fourth row. Afterwards, the four rows in the center por- 
tion of Fig. 36 is scanned from top to bottom and from 
the top left frame moving to the right. Found libraries are 
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successively put into 14 frames at the lowermost row. 
Thus, the transmission order of each library is deter- 
mined. 

By providing libraries distributed depending on the 
number of transmission, a period from the last transmis- s 
sion of a library to the next transmission of the same 
library is reduced compared with the case where each 
library is continually transmitted when the number of 
transmission of the library is proportional to the number 
of programs using the library. Therefore, the download 10 
waiting time of a library can be reduced on the receiving 
side. 

Next, a method of providing libraries when a plural- 
ity of sub-library components constitute each library, will 
be described. is 

For example, components a, b, and c constitute a 
library A. Components b and d constitute a library B. 
Components a and c constitute a library C. Components 
c and d constitute a library D. Further, as shown in Fig. 
37, the number of libraries is 5 for A; 4 for B; 3 for C; and 20 
2 for D. Then, the number of each component is 8 for a; 
9 for b; 10 for c; and 6 for d. In this situation, each com- 
ponent is provided with the ration of the number of 
transmission, i.e., 8:9:10:6. Further, for example, if the 
components are distributed in the method shown in Fig. 25 
5, the components of the library to be highly probably 
downloaded are provided with a high incidence, so the 
library download waiting time can be reduced in zapping 
on the receiving side. 

In this case, information about what components 30 
constitute a library is necessary for the receiver to 
download components. As to a method of providing the 
information, for example, that components a, b, and c 
constitute a library A, the information may be transmit- 
ted via a library exclusive channel, or may be described 35 
in the header part of each data to be provided. 

[Embodiment 10] 

Fig. 38 is a diagram illustrating a system structure 40 
of a broadcaster for realizing a data transmission 
method in accordance with a tenth embodiment. In the 
figure, the same reference numerals as in Fig. 34 
denote identical or corresponding parts. Reference 
numeral 74 indicates an audience rate totaling unit tota- 45 
ling up an audience rate for each program. 

The operation of the data transmission method of 
the tenth embodiment will be explained. 

Just as in the ninth embodiment, a broadcaster 
comprising a broadcasting satellite and so on receives so 
broadcast signals from sub-broadcasters each having 
one or plural channels, and after processing the 
received broadcast signals, transmits the processed 
broadcast signals to household receiving terminals. In 
this case, each of the sub-broadcasters transmits a ss 
library EPG data as information showing decoding soft- 
ware programs (libraries), necessary for decoding pro- 
gram signals transmitted by their own, arranged on a 



time axis for each channel. 

The audience rate totaling unit 74 included in the 
broadcasting system of the broadcaster obtains and 
totals up information about an audience rate for each 
program from each broadcast station or an audience 
rate search company or the like. The library EPG ana- 
lyzer 71 receives library EPG data transmitted by each 
sub-broadcaster, and, for example, and totals up the 
data in a way to arrange a list. Based on the list and the 
audience rate for each program totaled by the audience 
rate totaling unit 74, the library EPG analyzer 71 further 
produces, for each library, the number of programs 
using the Iforary, and the distribution of audience rates 
gathering the audience rate of each program, at the 
time when the user actually needs the library, and, 
based on those, tietermines the transmission order and 
transmission incidence of libraries held in the library 
buffer 73. 

Specifically, it is assumed that a necessary library 
and an audience rate of each channel at a certain time 
are as shown in Fig. 39. An audience rate of each chan- 
nel at the same time in the previous day may be used in 
place of that at the certain time. Or the average of audi- 
ence rates at the same time in a given period may be 
used. The library EPG analyzer 11 converts those audi- 
ence rates into an audience rate distribution as shown 
in Fig. 40. That is, a library A is used in five programs, 
i.e., channel 1 , 5, 7, 1 0, and 1 1 , so the sum of an audi- 
ence rate of each channel is 1+2+1+1+2=7. Similarly, 
for libraries B to D, the number of programs using the 
library and the total of audience rates are calculated. 
Afterwards, for each library, the number of programs 
using the library and the total of audience rates are mul- 
tiplied by each other. The value of the multiplication is 
the transmission proportion of each library. For the 
transmission order, just as in the ninth embodiment, for 
example, libraries are distributed in the method shown 
in Fig. 36. 

As described in the ninth embodiment, if there are 
many programs using a certain library, in general a pro- 
gram using the library is highly probably selected on the 
receiving side, that is, it is highly probably necessary for 
the library to be downloaded on the receiving side. Fur- 
ther, if a program has a high audience rate at the same 
time, the program is highly probably selected at the 
time, that is, it is highly probably necessary for the 
library to be downloaded on the receiving side. That is, 
when the number of programs using a library and the 
audience rate of each channel at the same time are 
taken into consideration, a value resulting from multiply- 
ing the number of programs actually broadcast, using 
the library, by the audience rate is thought to indicate 
how often the library is required to be downloaded. 
Therefore, if the number of each library provided is 
made proportional to the value resulting from multiply- 
ing the number of programs actually broadcast, using 
the library, by the audience rate, a library, which is highly 
probably required to be downloaded, is provided with a 
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high incidence, so the download waiting time is effec- 
tively reduced on the receiving side. 

As described above, according to the data trans- 
mission method of the tenth embodiment, the number of 
each library provided via a library exclusive channel is s 
made proportional to a value resulting from multiplying 
the number of programs, actually broadcast, to be 
decoded using the library, by the audience rate. There- 
fore, a library, which is highly probably downloaded, is 
provided with a high incidence, so the download waiting 10 
time can be reduced on the receiving side. 

Claims 

1. A broadcasting reception apparatus receiving 15 
broadcast signals transmitted with a data broad- 
casting method of transmitting program signals of 
two or more kinds of broadcasting formats via a plu- 
rality of channels, said apparatus comprising: 

20 

a library buffer for holding decoding software 

programs for decoding program signals; 

a checker for deciding whether said library 

buffer holds decoding software programs for 

decoding program signals being transmitted 25 

via each of said plurality of channels, or not; 

and 

a channel display unit for presenting a display 
based on a result of the decision by said 
checker, the display making it possible to rec- 30 
ognize whether said library buffer holds decod- 
ing software programs for decoding program 
signals being transmitted via each channel, or 
not 

35 

2. A broadcasting reception apparatus receiving 
broadcast signals transmitted with a data broad- 
casting method of transmitting program signals of 
two or more kinds of broadcasting formats, and 
decoding software programs for decoding the pro- 40 
gram signals, via a plurality of channels, said appa- 
ratus comprising: 

a library buffer for holding decoding software 
programs for decoding program signals; as 
a program obtaining unit for obtaining decoding 
software programs for decoding program sig- 
nals from the broadcast signals, and storing the 
decoding software programs in said library 
buffer; so 
a checker for deciding whether said library 
buffer holds decoding software programs for 
decoding program signals being transmitted 
via each of said plurality of channels, or not 
and for a channel for which said library buffer ss 
does not hold decoding software programs, 
predicting time which it takes to obtain the 
decoding software program by said program 



obtaining unit; and 

a channel display unit for presenting a display 
based on a result of the decision by said 
checker, the display making it possible to rec- 
ognize whether said library buffer holds a 
decoding software program for decoding a pro- 
gram signal being transmitted via each chan- 
nel, or not, and whether it takes a long or short 
time to obtain a decoding software program by 
said program obtaining unit, for a channel for 
which said library buffer does not hold the 
decoding software program. 

3. The broadcasting reception apparatus of claim 2 
wherein said checker predicts time which it takes to 
obtain a decoding software program by said pro- 
gram obtaining unit, based on the size of the decod- 
ing software program. 

4. The broadcasting reception apparatus of claim 2 
wherein said checker predicts time which it takes to 
obtain a decoding software program by said pro- 
gram obtaining unit, based on the size of the decod- 
ing software program and the incidence of the 
decoding software being provided by broadcasting. 

5. The broadcasting reception apparatus of any of 
claim 1 and claim 2 wherein said channel display 
unit presents the channel display on an EPQ cfis- 
play screen used for selecting receiving channels. 

6. The broadcasting reception apparatus of any of 
claim 1 and claim 2 wherein said channel display 
unit presents the channel display on a portion of the 
display screen while said broadcasting reception 
apparatus displays a program on a display screen, 
or on a display unit set up apart from said broad- 
casting reception apparatus. 

7. A broadcasting reception apparatus receiving 
broadcast signals transmitted with a data broad- 
casting method of transmitting program signals of 
two or more kinds of broadcasting formats, and 
decoding software programs for decoding the pro- 
gram signals, via a plurality of channels, said appa- 
ratus comprising: 

a library buffer for holding decoding software 
programs for decoding program signals; 
a download priority order determining unit for 
determining the order of priority of downloading 
decoding software programs, using a library 
EPG which is a list showing decoding software 
programs for decoding programs transmitted 
via the plurality of channels in a matrix of chan- 
nel and time; and 

a download unit for downloading decoding soft- 
ware programs by broadcasting, based on the 
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order of download priority determined by said 
download priority order determining unit, and 
storing the decoding software programs in said 
library buffer. 

5 

8. The broadcasting reception apparatus of claim 7 
wherein said download priority order determining 
unit counts up the number of programs decoded by 
each decoding software program from a present 
time to a predetermined time after, using a library 10 
EPG. and determines the order of download priority 
according to a result of the counting. 

9. The broadcasting reception apparatus of claim 8 
further includes: is 

m 

a library size detector for detecting the size of a 
decoding software program described in a 
library EPG; and 

an empty amount detector for detecting the 20 
empty amount of said library buffer, 
said download priority order determining unit 
determining the order of download priority, 
based on a result of the counting and results of 
said library size detector and said empty 25 
amount detector. 

10. The broadcasting reception apparatus of claim 7 
further includes: 

30 

a past audience record holding unit for holding 
a past audience record of the user, 
said download priority order determining unit 
determining the order of download priority 
based on an audience tendency found from a 35 
library EPG and the past audience record. 

11. The broadcasting reception apparatus of claim 10 
wherein said download priority order determining 
unit uses the total audience time of channels lis- 40 
tehed or watched by the user, as the audience ten- 
dency. 

12. The broadcasting reception apparatus of claim 10 
wherein said download priority order determining 45 
unit uses the number of times of audience of chan- 
nels listened or watched at the same time in the 
past, as the audience tendency. 

13. The broadcasting reception apparatus of claim 7 so 
further includes: 

a genre-categorized program table holding unit 
for holding a genre-categorized program table 
in which the genre of each program is ss 
described; and 

a genre holding unit for holding the user's 
favorite genres, 



said download priority order determining unit 
determining the order of download priority 
based on a library EPG and programs of the 
genres found from the genre-categorized pro- 
gram table and the user's favorite genres. 

14. The broadcasting reception apparatus of claim 7 
further includes: 

a preset channel holding unit for holding a plu- 
rality of channels preset in a remote control 
with which the user selects channels, 
said download priority order determining unit 
determining the order of download priority 
based on a library EPG and the channels held 
in said preset channel holding unit. 

15. A broadcasting reception apparatus receiving 
broadcast signals transmitted with a data broad- 
casting method of transmitting program signals of 
two or more kinds of broadcasting formats, and 
decoding software programs for decoding the pro- 
gram signals, via a plurality of channels, 

a plurality of cells corresponding to the plurality 
of channels being disposed in an mxn matrix 
(m and n are natural numbers) on an EPG pic- 
ture, 

a receiving channel being selected by choosing 
one of the plurality of cells on the EPG picture, 
shifting a cursor from a cell to one of cells adja- 
cent to the former cell by one operation of a 
remote control, 

said broadcasting reception apparatus com- 
prising: 

a library buffer tor holding decoding software 
programs; and 

a program download unit for deciding whether 
decoding software programs for decoding pro- 
grams transmitted via channels indicated on 
the EPG picture by a cell pointed by the cursor 
and its adjacent cells, are held in said library 
buffer, or not, and when the decoding software 
program is not held in said library buffer, down- 
loading the decoding software program by 
broadcasting, and storing the decoding soft- 
ware program in said library buffer. 

16. A broadcasting reception apparatus receiving 
broadcast signals transmitted with a data broad- 
casting method of transmitting program signals of 
two or more kinds of broadcasting formats, and 
decoding software programs for decoding the pro- 
gram signals, via a plurality of channels, 

a plurality of cells corresponding to the plurality 
of channels being disposed in an mxn matrix 
(m and n are natural numbers) on an EPG pic- 
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ture, 

a receiving channel being selected by choosing 
one of the plurality of cells on the EPG picture, 
shifting a cursor from a ceil to one of cells adja- 
cent to the former cell by one operation of a s 
remote control, 

said broadcasting reception apparatus com* 
prising: 

a library buffer for holding decoding software 
programs; and w 
a program download unit for deciding whether, 
assuming that a first cell is among the plurality 
of cells, the cursor shifts from the first cell to a 
second cell adjacent to the first cell, a third cell 
is among cells adjacent to the second cell, and is 
positioned in the direction of the cursor shifting, 
and fourth and fifth cells are adjacent to both of 
the second and third cells, decoding software 
programs for decoding programs transmitted 
via channels indicated on the EPG picture by 20 
second, third, fourth, and fifth cells, are held in 
said library buffer, or not and when the decod- 
ing software program is not held in said library 
buffer, downloading the decoding software pro- 
gram by broadcasting, and storing the decod- 25 
ing software program in said library buffer. 

17. A broadcasting reception apparatus receiving 
broadcast signals transmitted with a data broad- 
casting method of transmitting program signals of 30 
two or more kinds of broadcasting formats, and 
decoding software programs for decoding the pro- 
gram signals, via a plurality of channels, 

a plurality of ceils corresponding to the plurality 35 
of channels being disposed in an mxn matrix 
(m and n are natural numbers) on an EPG pic- 
ture, 

a receiving channel being selected by choosing 
one of the plurality of cells on the EPG picture, 40 
shifting a cursor from a cell to one of cells adja- 
cent to the former cell by one operation of a 
remote control, 

said broadcasting reception apparatus com- 
prising: 45 
a display controller for controlling the display of 
an EPG picture in a way in which cells of the 
channels, via which program signals transmit- 
ted are decoded with the same decoding soft- 
ware program, are clustered together on the so 
EPG picture. 

18. A broadcasting reception apparatus receiving 
broadcast signals transmitted with a data broad- 
casting method of transmitting program signals of ss 
two or more kinds of broadcasting formats, and 
decoding software programs for decoding the pro- 
gram signals, via a plurality of channels. 



a plurality of cells conesponding to the plurality 
of channels being disposed in an mxn matrix 
(m and n are natural numbers) on an EPG pic- 
ture, 

a receiving channel being selected by choosing 
one of the plurality of cells on the EPG picture, 
shifting a cursor from a cell to one of cells adja- 
cent to the former cell by one operation of a 
remote control, 

said broadcasting reception apparatus com- 
prising: 

a display controller for controlling the display of 
an EPG picture in a way in which cells of the 
channels, via which program signals transmit- 
ted are decoded with decoding software pro- 
grams stored in said library buffer, are 
clustered together on the EPG picture. 

19. A broadcasting reception apparatus receiving 
broadcast signals transmitted with a data broad- 
casting method of transmitting program signals of 
two or more kinds of broadcasting formats, and 
decoding software programs for decoding the pro- 
gram signals, via a plurality of channels, 

a plurality of cells corresponding to the plurality 
of channels being recursively disposed in an 
mxn matrix (m and n are natural numbers) on 
an EPG picture displayed on a display screen, 
a remote control having input keys arranged in 
an mxn matrix, 

a receiving channel being selected by, after 
cells are continually selected one time less 
than the number of recurring times of cell 
arrangement until only a minimum unit of mxn 
matrix is shown on the EPG picture, choosing a 
cell of the minimum unit of mxn matrix on the 
EPG picture by choosing an input key on the 
corresponding position of the remote control, 
said broadcasting reception apparatus com- 
prising: 

a library buffer for holding decocfing software 
programs; 

a program download unit for deciding whether 
decoding software programs for decoding pro- 
grams transmitted via channels indicated by 
cells on the minimum unit of mxn matrix after 
cells are continually selected one time less 
than the number of recurring times of cell 
arrangement, are held in said library buffer, or 
not, and when the decoding software program 
is not held in said library buffer, downloading 
the decoding software program by broadcast- 
ing, and storing the decoding software program 
in said library buffer. 

20. A data broadcasting method of transmitting pro- 
gram signals of two or more kinds of broadcasting 
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formats, and transmitting decoding software pro- 
grams via a plurality of channels other than the 
former plurality of channels, said method compris- 
ing: 

5 

a first step for calculating the number of pro- 
grams to be decoded by each decoding soft- 
ware program at a certain time, using library 
EPG data showing decoding software pro- 
grams for decoding programs transmitted via 10 
the former plurality of channels, along the time 
axis; and 

a second step for providing the plurality of 
decoding software programs, the number of 
each decoding software program to be pro- is 
vided-being determined according to the ratio 
of the number of programs calculated in said 
first step. 

21 . The data broadcasting method of claim 20 wherein 20 
the plurality of decoding software programs are dis- 
tributedly provided, depending on the number of 
each decoding software program to be provided. 



22. A data broadcasting method of transmitting pro- 25 
gram signals of two or more kinds of broadcasting 
formats, and transmitting decoding software pro- 
grams via a plurality of channels other than the 
former plurality of channels, said method compris- 
ing: 30 



a first step for calculating the number of pro- 
grams to be decoded by each decoding soft- 
ware program at a certain time, using library 
EPG data showing decoding software pro- 35 
grams for decoding programs transmitted via 
the former plurality of channels, along the time 
axis; 

a second step for calculating the total audience 
rates of respective programs to be decoded 40 
with each of the plurality of decoding software 
program; and 

a third step for providing the plurality of decod- 
ing software programs, the number of each 
decoding software program to be provided 45 
being determined according to the ratio of val- 
ues resulting from multiplying the number of 
programs calculated in said first step and the 
total audience rate calculated in said second 
. step. so 

23. The data broadcasting method of claim 22 wherein 
the plurality of decoding software programs are dis- 
tributedly provided, depending on the number of 
each decoding software program to be provided. 55 
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